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ClxaFite j* . V ^ 

ADDITION ^AHd" SUBTRACTION: 
SHOIJgEai POE^E OF COiiPOTATION 




Bactegroimd 

Regrcruplng and renaniing 

These "terms are used in a res'tric'ted senee in "tliis 
chapter * Regrouping applies only' to s^ts and their members. 
It indicates essentialljr a change of grouping. For example^ 
- we may have one set which has twenty member s^^ and another 
which has fourteen members. We may choose to regard, these 
as two sets with ten members each -and one set with fourteen 
members. Or,- if it suits our convenience, . we ' may regard — 
^ them as three sets with ten members each and one set with 
■four members. 

Ren am i n g applies to numbers only. It indicates a chan^e^ 
from one representation in the decimal system- of numeration 

r 

to another repr^entation in the same system. 

For example J if we have ttie nximber -three hundred 
fifty-four, it may be represented as. ' - -'•^ . 

. ^ 300 + 50 + ^ 

or we inay choose to regard' it as V 

Using shorter forms • * ■: 

i . . \ 

As "children develop techniques for computing^, sums^ " • 
and differences, they become skilled in selecting 
appropriate nxomerals for conveilience in computing Also, 

they become more skillful in -sealing short-cuts they can 

, . ■ \i - 

\ise to compute jsums or d 1 ff erences of two nuxofbere * 

' - . . t^^' 

For exaii^le, ,a-t this time some children omayr ;be leaxTiing 
to compute the somi of 2^6^- and 1^7 by. using iiie form 



zU.6 

Ihl 200 + U-O.-i- 6 

_30g : - ; - lOO + ho -+ 7 



• ' instead of ^ ^ 

' 393 " ^ 

Orbhers may be learning t;o -use ' 

Ihl ins-bead of iVf 

^ ^ 393 J " - 300 - 

393 

Other' children may be developing even shorter and more 
individueLLized metkods* 

You can eaqpect skill in f iijding dilTerences to be 
developed in a"- similar way. ^ 

Rkil 1 is an individual matter • You should not 
, i^sopose a short form irpon a child^ or e^qpect all children 
to be, xislrfe the same computat^ioz^al procedoires. Yet each 
child shduld be encouraged and urged to improve upon 
those techniques and skills that he has already achieve'd. 



V 



ERIC 



'J 




V-1, 



^^^^^ 52^ subtracting multiples of ten and one Hundred 



Objective: To -develop skill in adding and subtracting ' 
multiples of ten and one hundred. 
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/ ■ ' ■ ■ ^ 

Vocabulary : Decimal numearal. 
Suggested ProcedTjre : 

Ask children to count 'by tens to '300 or more. Have 
them take turns, with each child saying only three or 
four numbers.,, CSiU: "Ten, twenty, thirty"; Sue: 
. "Forty, fifty, sixty"; Ed: "Seventy, eighty, ninety"; 
etc . ). \ - ^ " 

Repeat, beginning with ten but stop the counting at 
100. . ■ - 

How many tens is lOO ? (lO.) 
How" many • tens is 110 ? (ll.) 
How many tens is 200 , ? (20.) 
. . If we think,' of 3^5 as" tens and ones, 
how many tens aire .there? -(36.) 

This may need considerably emp'hasi,s if children have 
been thinking, of 3^ on:i> as 3Cp + 60 + 5, or 
as ^3 hundreds, 6( tens, and 5 ones. ^ If they 
have difficulty, remind them that each hxmdxed is the 
same 9.S 10 tens, so^ 3 hundreds , is 30, tens plus 
6 tens « or 36 .tens, you may wish to have the class 
coimt by tens while you write the numerals on the - 
c h al kb oard, and then to the side of each put the niameral 
for the number of tens: 

-7 



10 = 1 ^ -ten. 
20 ='2 -teSs 



100 = 10 tens 
110 = 11 tens 



^ . 200 = 20 tens 

210 = 21 tens 

etc» 

Explain that the usual way of expressing 21 tens (or 2 
hundreds, 1 ten, and. 0 ones) is the decimal -numeral 210. 
The -word "decimal" comes fT^ny the Latin vrord decern , meaning 
ten. In our place/<^lue s^pem, the position oT a digit in 
the usual way^-dl^xpressing a number shows whether , the digit 
refers to ones, tens, or tens ot tens, etc- A numeral which 
makes use of this place value system is called a decimal nu- 
"meral. c:- — 

Pupil hook, page 23$: Dxscuss this fage with the children 
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Thinkinq about Numtiers as Tens and Ones 



Mary had / 152 stamps. She.tried arranging them in different ways. 



She thought of 152 as: 

• "g^JS^ E B ^ I P 



11. 



Then she thougfit of 152 as: 



M — 



i 



n 



□ 

[3 



She wrote 1 hundred 5 tens 2 ones. She wrote 15 tens 2 ones. 

1 L ^ \ ~ 

fhinle^ numbers as ten^ and ones: ' ' ^ ^ 
Remember: 1 hundred - 10 tens. - * 
18 

>00 



27 - 72 ten 



6 


ones 


'782 


^ T/'tens 




ones 




ones 


420 


- :^Z_tens 




ones 




ones 


700 


= 7^ tens 


> 


ones 




ones 


129 




f 


ones 


• 


ones 


870 

* 


= _i^7_tens 




ones 




ones 


603 




3 


ones 



9^9 ' -tens ^ ones-- 890 - _iLjL^ens „^__ones 



# Review the idea of adding and. sub-tracting mul-blples of 

How many -bens is the niamber 210? (21. ) 
Add. 3 tens to 21 tens. What is their 
sum? {2h tens* ) 

What is the decimal numeral for that number? 

How many tens and ones is ^35? 0^-3 ^tens 
and 5 ones*)' 

pc ofcS much of the following orally^as possible. 

• .Ask children to /staiHb with 10 and add 30 each time, 
taking txims, one a time . ( lO, 40, 70> etc. ) 



Start with " 430' and cotmt backward by tens. 

Start with 210 axid subtract 20 each time, to * 
the smallest \*ole number obtainable* 

Start with 26_ and add 10 each "Dime to 300 o^ 
beyond. - » * , 

Start with 195 and subtract 10 each time, to the 
spailest whole nuniber obtainable, y 

> Send several childien to the chalkboard with" instructions 
to start with a given number and add or subtract a 
mul^ple of ten a certain number of time^ (e.g., start 
with 691 and ^subtract 30 i^ree times; start , with 
329 and add 20 foxir times), Ihe pxipils whp ai'e 
jat their desks may do the ^ame exercise using paper 
and pencil. If children need, to p.se the addition 
algorithm, do not discourage them, but it is hoped 
that many will be able to do the work mentally and 
write* ^nly the results* 

a 

Have the childrei^ count by hundreds starting with lOb^ 
with 1^2, etc. Have them count^backward by hundreds, 
starting i^th ^ 798, to the ' smallest ^^aole number 
obtainable . Send several children to the chaikboard ' 



to do similar work (e.g., s-tart with 111*, aid add 
2O0 four times; start with 982, * siibtract 200 
four times). Those ptq>il$ ^o remain at their seats 
may do the exercise usin« paper and pencil. 

Be soire the childreo realize that when we count hy 
10 as In 10, 20, aO, kO, etc., these nukbers are 
known as nmltipjLes of 10. The same eniphasls shoxild 
he made for multiples olV 100. 

Pupil *s hook, x>^ses 2^6-24^: 

These pages provide practice in adding Etnd subtracting 
multiples^ of ten and mnlltiples of a hundred. It should 
he clear to the children that when a mnj^iple of ten. 
is added to a nxamher (no renaming required) iThe sum 
will have the same digits as the first addend except ^ 
in the tens place. A similar obsenration .shoxild be^ 
made >dien'a multiple of a hundred is added, that is, 
the digits in ilje sum will he the same as the digits 
in the first ad^nd eqfcept in the hundreds place. 



» Finding Patterns 

Generalizatian depends Tjpon the ability to recognize ' 
s imi la rities in varied situations^ and experiences. 
XJhildren are not likely to develop this ahility if 
they are not made aware that similarities exist. 

In. this lesson children are given the oEportunity 
to find the pattems^n number sequences • It is 
probably necessary to help children develop a strategy 
for attacking the problem. ' - . 

Write, on the chalkboard: ^ - 

\ 8>^ 12, 16, . _ 

Tell' the child^n that- the sequence has a'pattem^ Ask^ 
if anyone knows what it is. Once 20, 2k and 28' ' 
are established as the numbers which are in the sequence, 
ask ^several children to explain how they arrived at 
their answers. A possible strategy is: ' 



Adding.a Multiple of Ten 



15 

lo 

is 



m 



V23 + 30 = 



58 + 10 V 

' r 

19^ 40 = vS''^ 




47 + 50 = 
-66 + 30 = 
25 + 70 = 



55 + 30A= 




26 + 60 = 



65 + 30 = 




55 + 30 = _^_S^ 





63 

+'3a 

- 93 

4 


26 
+ 20 


' ' 32 
+ 50 

* 




• 35 
+ 20 . 


^ 35 
+ 40 


22 
+ 70 




-31 
+40 

7 / 


33 ' 
' +40 
73 


. 78 
+ 20 




47 
+-30 
77 


52 
.+ 40 


65 
+ 30 




47 
+ 20 


' ^ 85 
+ 10 


. 43 

+ 50 




68- 
+ 30 


74 

" +20 


62 
+ 30 




46 
+ 40 


24 
+ 70 


'57 
i30 



- 88 
'-30 

-20 

-/^^ 

47 

56 
-15 

83 
-60" 

98 ' 
-70 

\r 

-62 
7 a 



.77 > 

85 
.-40 

95 . 
-20 

.7^ 

, 74 
-70 

97 
^40 

' 86 
81 

2./ 



/ 



49 

63 
2IO 
S'3 

59 
Z^O 

67 
Z20 

3*3 
^40 
J 3 

74- 
-50 

» * 

5'8 



53 - 30.= _J2^ 



48-- 10 

« 

5 9^ - 40 = ^_/f_ 



46 - 30 -_JA 



5 7 10 = _417_ 



40 - 20 = 



85 - 10 ^ _7^_ 



96 T 20 = _Zi^- 



75 - 10 = j^SZ 



22 - 20 = 



Adding a .Multiple of Ten 



f' ¥ 








S .X . . V 




*" * 






+ 5^ 












.2^7 







• !• ^ Add IOf 'to each nuiUber. Write the sum. 



-1 



:237 



556 



r-7^^ >r ^^ ^^1S74 



r 



- s 



,2, Add 20 . to each numb^. Write the sum. 



656 
^7^ 



324" 



148 



A- 



Add 40 to each number. Write the sum. 



■■'/ 



320 



730 
77£> 



130 



450 A 



4. 





m 










Adding 


10 




5. 


Adding 20 




137 + 
103 + 
143 + 


p- 

10 = 
10 = 


//,? 




137+ 20 = 
103+ 20 = 
73^5 + 20 = 


/ 7 
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Adding Ones, Tens, or Hundreds - 



10 



im 



\ 



Add the number Ramed at the top of each^i^dlumn to the number named 
in the left-liand column. Write each sum. 





Add 6 - 


Add 60 


Add 600 


320 




S go 




111 




7 7/ 


. 7 a 


332 








432 









Add 2 



Add 20 



Ad^ 200 



^9 • 



\ 
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Subtnading a Multiple of Ten or a'Huridred 



523 



i23 



5i3 



323 



8 30 
-20 

-r 

. 5 64 
-_30 

738 

157 
^30 

482 - 
l50 

691 
-300 



96|^* 
- 400 



^-<:690 

-80 

759 
7/f 



572 
2,40 



286 
^40 

389v 
300 

' \ 

-100 , 
/ 73 

37 6 
•70 



- i 214 - 10:= 



520 - 200 = ,2JZ^ 



^ 820 - 300 = j^^J2 r 



754 - 30 = 



938 - ZO = 



630 - 400 = 5^ 



4.75 0 - 200 



'SIP 



310:- l)io = X/O 



270 -^40 = jZ3Cf 



5 90 - '200 = 
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Adding and 



Subtracting'Ones, Tens, Hundreds, and Thousands 



Complete each equation. 

i 

, 30 + . 40 = __Z'^_ 
300 + 400 > __Z^^ 
3p00 + 4000 = 



. 2 + 6 = 
20 +^ 60 = 
200 + 600 = 
2000 + 6000 = ^^^^ 



, 4 + 5 - 
- 40 -b 50 = 
400 + 500 = 
4000 +- 5001 



9 - 



90 
900 
9000 



5 

■J . 

5 0 
5 00 
5000 



.8 
80 
800' 
8000 



3 = ____v5V 

30 = 

300 = _S^_P_^ 
3000 



-3 + 5 
30 + 50 
300 + .^00 
30.00-+ 5000 



7 - 3 
70 - 30 
ZOO - 300 
7000 - 3000 



8 - 
80 - 



80 




6 

- 60 
600 
6000 



a 



Differences of One, Ten, or One Hundred. 
Show the difference between the numbers: . 



36 and 46 
28 and 29 
' 7 and . 17 

c 

92 and 82 
47#^and 57. 
145 and 135 
85f5 and 775 
9^ 87 and>986 
776 and 76.6 
58 and 68 
340 and 4^^ 
209 and 21i 
487 and 477 
509 a^d 609 
301 and 311 



100 
100 
100 
100 
"100 
100 

100 

100 

f 

loo^ 



100, 

100 

100 

ToJ 

100 




\ 
\ 



(10) . 



1 

Q 

1 

IK 

1 

. 1 



\ 



10 . y 1 

10 

lOr>^^^ 



I 
1 



10 


CD 




1 


10 


1 : 




1 



i9 



242 



s 



1 



14-17 ' 



Adding and Subtracting Multiples of'Teh^and a Hundred 
Use either > (greater tVan), ^or < - (4ess than) in «ach box 
to make the sentence true. . " 



40 + 50 



100 



900 - 700 



> 



100 



159 +-,40 



33+50 



< 



2,00 



100 



85 - 70 



59-40 



< 



> 



20 



10 



90 + 97 



< 



200 



46 - 20 



> 



20 



18 + 30 



50 



78-30 



< 



50 



556 + 400 



< 



1000 



156- 40 



< 



100 



25 + 70 



100 



790 - 80 



700 



/299 + 200 



421 ,+ 80 



> 



> 



400 



5 00 



44 - 3a 



> 



59 - 40 



10 



20 



600 + 500 




1000 



665 - 60 



> 



600 



556 + 40^0 



Z 



^00 ^ 



: 432 - 50 



< 



400 
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1} Iioolc a-b "the seqiience. Are "tiie nunibers ^e-t-ting, 
- . Xarger or smaJuLer-? Cl^xgei",.) * ^ 

2) ' Since ''tjiie^Hfebers are*-ge-t1:ing larger, - consider 

- • " . • ■ ■ . ' - 

add±"tion'as a possibiXi-ty. .. ^Iiater "th^ 

« school year imiL1:.ipl±cai: ion would also' "be -a 

^ possibilii^y . ) 

' ^ 3) ^Th^nk aboTxfc "the . f irsi; i;wo members. In "l±a#s 

c*se, "Hhai: mamber added -to V giyes 8? - ) 

• h) Try adding k -to eacb. number., 

I-t -works- The jgaitem is: Add 4. ^ ' 

Con-tinue vi'tii some of* "the seqiaences given helov: 

a) 80, 78; T6> 7h^ , - ' , 

Here -the s-tra'tegy musi: "be <:;hanged. ^ 

^ 1) The nxjni^rs are ge-trting smaller. Try subi:rac-El.on. 

*: * ' 2)^ Thiiiking aboui: -the fir si: -two noombers 

s'uggestis s'ob'trac'ting 2. ^ 

3) A check of -the o^ther numbers shows "this is 

* -the pa't'tern. ' , 

r 

b) 234-, 22, 25, 23, - 26, , , " 

Ano^th^r change of s'tra'tegy: * 

« ft . 

^ ^ ^ 1) Numbers gei: smaller and "then larger. ^T^is 

suggesi:s ' sub'trac'tion, "then addii:ion. 

2) TljLnking aboui: the firs^ -two numbers suggests 

^sub-tracting 2. . 

■ ✓ 

3) Thinking about the second and third numbers 
sugges"ts adding 3 . . 

4) ' A check of the other numbers shows that 

subtracting 2 and then adding 3 is the 

^ ■ . - 

pattern ' 
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• 2. 



^) IQQ/ 90, 80, 70; 



d) 



4^ 



( isiib-tirac-fc lO) 
(add' 6^ - 



11, 17, 23^ 

e) 7, 9, 8, 10, 9, 'll, ' 10, . , (add "2, sub- 

trac-t 1) . W 



f ) SO, 75, 77, 72,, 7it, 
5, add 2) 



( STob-brac-t 



419 



Pupil* s book, pages 2^4 and! 2^5: 

These pages may be vorked -toge-tlier or^used for independen-t 
study dependin-s on "tbe abili-ty of . iihe class. • . 



22 
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P.atterns 

Find the pattern. 

m \ 

1) 2, 4, y 8, 10, 12, 14; 16, 18, 20 
What iV+he pattern ? - /^^/^^ 



2) 25, 22, 1:9, 16, 13, 10, 7, 4, 1 

-What is the pattern? ,^^i,^d&^'^-^- . 

3) * 70,^3, 56, 49, 42, 35, 28, 21, 14, 7, 0 

What is the ^^^^^rnl _^^^^fj^-a^^2^^___ 



4) 9, 18, 27, 36, 45, 54, 63, 72, 90 
What is the pattern ? ^^2^^ 



5) 1, 2, 4, 5^ 7, 8,X10, 11, 13, 14, 16, 17 
What is the patteV?-^2^_y^^c^^.i^^ 

6) ' 2, 9, 7, 14, 12, 19, 17, 24, 22, 19, 27 

What is the pattern? ^id^_Z^^.a,:ii^^r£^^JL 



7) 10, 8, 13, 11, 16, 14, 19, 17, 22, 10, 25 

. What is the pattern ? ^:^^^:^^EA4S^J?:.^^.^^_'dl 

8) 79, 83, 76, 80, 63, 67, 60, 64, 57 

What is the patter n ? ^2^?^ 



2^04. 
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.More about Patterns , 

Each list of numbers below has a pattern. 

Can you tell what-^ is? 

Fiil fn the blanks using this pattern. 

(a) 210, 230, 250, 270, jif/7_, 
What is the pattern? 



(b) 67, 57, 47, 37, __4J7, __ZJ7. 
What is the pattern? \^:^^.^i=^t.^t^ 

(c) 606, 636, 666, ^ 9^. J^JlC^ ^ 
What is the pattern? 



90a. 850, 800, 750, ^Jjr^, jkSl^ 
What is the pattern? 



(e) 253, 353, 453, .^f^,^ 

What is the pattern? _^L^CdiJ^e,^ 



(f) 782, 762, 742, .2^2> 
What is the pattern? 

(g) 347, 447, 547, ^ Vz ""^J^JZ ' - ' 



. What is the pattern? „^2^^i_^£j^/l 

(h) ,993, 963, 933, _£_Z2 

What is the pattern? .^^^^t^^^^^o^ 
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V-2. A " sriort f orm " ^ • renpml ng once 



Object^iveis ? To develop use of a "short rorm"*fdr 

adding and sub-trac-ting, incXudipg dlinple 
' renaming si"tTiai:ions. j ^ 

, To use "undoing" as a "clxeck for addition 
and subtraction examples , 

VocabuJ ary : (Hb new words . ) 

Suggested Procedure : , ^ 

Altbough children who need to use an expanded form 
for addition shoiild not be prohibite'd f vc^^la continuing 
to write (and'ttiink) I35 = lOO + 30 + 5, it is 
hoped , that most of the class will acquire the habit 
of thinking of I35 as 1 _^^dred, 3 tens,; and 
5 ones, or, when i1^^^¥^-^^^pful, as 13^ tens and 5 
ones, and will* dispense ' with the expanded notation. 



Addition 



Present the f oHo^.'i r,^: I 

Mar-v baked 8^. cooliies for a cookie sale, 
jr - ^ ■ ^ * * 

t ' Het f -lend, Jeajn, baked 60 cookies . 

How many cookies did the two girls have' 

to sell? - ^ 

When c"h11cii:^n have formicated the equation^ Sit + 60 = n, 
ask how rnaayl tcn-r^and ones there are in 8^4- and how 

' many tens and oaes there are in 60. 

\. 

So to find the sum of 8^4- , and. 60, we 
add the tens, 8 + 6 = 1^,. and the ones, 
h -^^ O ^ hry and find that we have IX 
tens- axLd 4 ones or We wr; ^.e thisr 

■ ■ - ' . 84- 



..ft 



423 



•£i' 



We -bhinlc 8 . -tens +' 6 tens = l.k tens, 
and. ones + O ones = h ones; . ' 

* l4 -tens and h ones are ±hh* 

But si:^pose "tha-t Jean had l^roken two cjr -the cookie^ and 
so iiad only 58. Then our equation would have bee^^ 
84 + 58 = n* If we add the tens first, then the ones, 
we havie to do a further addition to rename the ones: 

+ 58 . - \ 



130 
12 
-142 



If instead^, we begin with the ones, we can do the same 
work as before, - 

— - ■ * I 12 • . ' 



-^142 



or use a shorter form such ' as 

, .J 

' • + 58 ■ . ■ , ^ 

Have chil*dren loolc at several /examples wi»i"tten in the 
vertical f oirm to determine -idietlaer it woul^gi)e shorter 
to^add the ones firSt or whether it does *not make any 
difference. ' j , ' . 

When many numbers less than 100 ^ have . been used, put 
the following on the chalkboard: 



{ 
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2.G. 







32-L 


-I- 






800" 


' . " 7 . 


867 




.'.60 




T 


Boo - 




867 


867 ^ 





and shov that 1iie resxalt is the same iritiether one adds 
the hundreds ,flrst or the ones first. Oaaen writer 

^loy iiie notation in the first ^vo- forms ahove, and 
ask children to tell hot*- they zuLght xise a short form 
for such an examiple- Bring out^the fact that it is 
helpful to begin vith the ones because the sum of the 
ones Is greo^ter than 9- Show several exan^tles ofj this 
*kind, and ask -whether it makes a difference lAiether 

'you start vith ones^or vith hundreds. Then write: 

• - . - ... • . 

^ * . . 368 ^ ^ - > 

■ - o ■ ' . 

Ask whether it would be mior^ helpful to s-tkrt* with 
ones. Show that the sum of liie . tdis will be greater 
than 9, so that there will have t6 be renainlng. 

"SBriLte several ^exangoles using nuznbers between lOO 
and lOOO and hayie children decide if renanrLng 
win be necessaxy. * 

■ ■ ■ . • 

Subtoraction « 

To show that looking ahead in subtraction is useful 
in renaining^ write 



k23 



arwyask i^ether it Is possiBle -to decide., whe-ther to 

Lnfc of 78 as 7 -tens and 8. ones or as 6 tens 
and« 18 ones. Bring out the fact that knowing 
■the tens digit .for the nuiiiber to he subtracted does 
not. help in deciding. , Children need to Isnow the ,ones 
digit to determine whether to rename. If ' the niamberj 
of ones is. not greater- than 8 -(in this example), 
no renaming will be necessary. Give several exan^les 
lilce tlie following: _ ^ \- 



64 



-71 
- 59 



93* 
=- 62 



26 
- 19 



•Discuss whether or not renaming is necessary in each. 
*Then have the children look at the exBznple I35 - 42 = . 
Express .in' Vertical form and ask if it is better to 
think of- 135 as ■ 1 hundred, ' 3 -tens, and 5 ones' ^ 
or as 13 tens and 5 ones. If the children have 
difficuli^y, write. ^ ' . " 



100 +30 + 5 

(ho + 2) , 



13 tens 5 ones. 
- ( h tens 2 onesT 



•Place exarrcples like the following on the chalk'Soard: 



298 
- 82' 



456 

^_i2 



Ask if .renaming is necessary. Discuss; with children 

. the possibiliiy of subtracting the*fejndreds first, rather 

than .the ones-. 

> 

^upH^G^ " bodkj pages 2k6^2}£7t 

These pases may be used for ^udependerfb %rar^^ 



J 
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Addition: FJenaming Ten Ones as One Ten 



Use the form wh ich is best for you. 



39 + 27 = _J^A^ 

f . 

i 


45 + 28 = _ZJL 


^6 + 38 = 

A- . 


•* 


42 + 49 = __^/_ 

r 


38 + 27 = i^S 


* 


26 = 

s 

• • • ' * / . * 


35 + 47 = ^^J2 

• 

■■ ^' • ^ ■■■ ' 

*> 

♦ • ■ . ■ 


19 + 21 =-^iL_- 
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Subtraction: Renaming One Ten as Ten Ones 



Use th6 form that is best for you. ^ f } \ t 1 


« - - 

■ ■ • „ ■ N 

■ * 


; 65 - 28 = _jr_7_ 

♦ - 

• * 

J 


52 - 35 = l 
^ \ 

* « 1 


73 - 26 = _jf_7_ 

^ . - 

.4"' 


44 - 17 = :l7 

1 


86 - 79 - zjz\ 

< * > 1 


H - 34 = j2 7 


87 - 29 = 


38 19 = _/fL 

a 1 
* 1 
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Con-tlnve discussion 



To better ^naderstand the releLtLonshlp "betveen addition 

, aifd subtraction, the cbildren bave been belped to see 

: ' ■ * * 

that: ■ ' ^ ' 

(l) If one number "is added to ^another (doing^^ 
then V 

C2) undoing would be ^s^tractlng the samer .number; 
that vas added. ^ V 



Exaniple: (l) ^ + 2 = '6 



'(2) 6 V 2 = ^ 



or 
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(1) If one number is sub"brac"tea ^©"ther 
(doing), ttieTi 

(2) ' . undoing would be adding the same mmber 

' that was subtracted,, \ . ^ 



Example: (l) 6-1 = 5 



(2) 5 + 1 =^ 6 



This .lesson reviews these ideas and then presents 
"undoing" as a check for addition and subtraction ^ ^ ^ 
. examples:. > y ' ' ' ■ 1 " * 

This review might be motivated by /using a problem - 
situation, 

Chfitrles and ^Pat were playing with their toy cars. 
Th^ wanted to make a garage. Charles bad a set o±^ 
75 red blocks ana Pat had a set of 86 green blocks. 
They decided to pxit their blocks together and maae a 
good-sized garage. Charles picked oip his box of blocks 
and ydjumpecL "bhem wi-fcii "tbe pile of blocka^ Ea-t had ott 
■tjjfe: floor. . . . 

If we wanted[ to laake a record, of what .was . 
done, who will tell me what to write on 
. the chalkboard? 




Cx) 



31 



/86 
161 



After tlie".l)cors f inlisiied playing, vhat"*^duicL 
Charles have -bo dot- (Separate the blocks 
so he J»TLild take his blocks home * ) 




did ve 



write? 
161 

86 ^ 



What d£d we 'do in our first example? 
'(Added 75 1» •tJ60' ^ 



^ In "the second exanrpley we had to xtado what 
had been done. How did we do this? r 
(Sxyracted 75 from I6I.) 

We can.xise the idea of "nmdoing" to check 
our work. 



A". 




Ask the children to explain^^^^iat was done. Be sure , 
they understand that if 75 "is added to 86 j then to 
-undo what has been done, 75?^.i2Wst*be subtracted from 

Coxild we use this ideta of "undbihg" tc 
.6heck suLbtracijion exas^leB? (Yes^) . , 

* Vip'^i^ "WB use* subtrac-fcion as "tiie clsefclcJ . - 

• (Ho, addi-blon.) , ° . -;. : . ' . , 

Write on »the chalkboard ' . . 

. : 96 
. . . . .67 

the children to explain -sAat was done . Be sure 
they understand that if 29. is sxibtraeted from 9.6> 
then to undo what has been done, 29 mus^ be added 

to 67. - . . ^ .;. .:. ^ . ' ^ 




430 



•Give several oiikier such extanples in addi-fcion and sub* 
•trac-bion and ask vaarious cliildren to wxi-te -the 
check on -the chalkboard, f " 



Piipil's book^ pages 



^h8 



^and 



These pages may b^ used xpr independent study • Ri-pil * s book 
pages ^ese- pages sure for practice* All cotaputations 

should be checked, . " ■ 
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Using Doing and Undoing 
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34 
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Using Doing and Undoing 




Check these examples. ' ; 


-29 ^^"X+eQ 

53^ "^82 

— ^ . 1 e r , 


♦ 

42 ' 25- 
• -17 -t-^ 
2-5 . . 


-as tJ£i, 

36 7y 


57 ;2i=^ 

-29 ' til- 
28 '^'^^ 


96 ^7 

I 

V. 


J -26 lif- 
69 V 


— — ~ — ~ — 

93 - (^5" 

-28 f-ig^ 


■ 65 .■ ■■ ' • . S7 - ■ . 

-28 ' V--2.^ ^ 


41 fH- • 
.-.27 .iAZ . 

.14 f / ■ • 


77 

-28 " 
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Using Doing and Undoing .» 



U^e the fprm which is best for you. Check your answers. 


r9 + 86 = _i^s_ 

• 


84 + 57 = /y/ 


61 + 89 ^ 


5 + 3Z. . 

> 


86 + 87 - 

• * 

* 


+ 65 = 

- 'ft * ' ■ • 


■ \ ■• ' ^ 


59 + 75 ^ ^j y^ 


, 32 + 79< /_^/_ 


ERIC ^ .^50 ^ 
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Using Doing and Undoing 



r 



-1 1 — 1 —III 

Use the form wh ith is best for you. 


Check your answers. 




* 

284 + 395 -/7f 


364 + 275 


L ■ 


582 + 377 = 


f-s-f 


* 


■V 


*• 

0 






473 + 435= 


650 + 250 




625 + 284 = 






< 








- 1 










360 +^9 = ^3 f 


234+592 




767 142 = 












-1 



o 
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Jsing Doing and Undoing 



Compute. Check your answers. • ' \ 


J 68 - 194 -^_7y 

■J • — 


309 - 135 = /JZii 

• - 

■ T 


537 ^ 283 = 

♦ / 


39 - 356 •= JJ_3_ 

• ■ ■ . ■ ■ • 

■ -* . 




826 - 472 = ^i^' 

■ ^ 


— ■' -' ■ • 

905 - 653 X JLjik 


»9 - 295 = 


■ - - ■ ^ 

737 - 584 = 

1 « 

*• 


606 - 274 = ^.g?^ 

1 
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Using Doing and Undoing 



Compute. Check your answers. / 


'482 « • 
-25- -■ - 

"vV 


158 
-93 


* I 

J 

407 ^ ■ 
+ 51-7 

* • - ■ i ^ 


'461 

+ 38 . ' 

-111 

V • 


796 
- 238' ^ 


561 

+ 328 ;^ 

O <^ <f 

■ ■ ' - ^ 


237 ^ 
162 

- . - • 


709 V 
+ 226 


492 

- 233 ^ 

f 

^ . - : 
a 

• / ■ 
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Jsing Doing and Undoing 



[Compute. Check your answei^s. 









X. 46 


98 


, 178 


. +99 


- * 

-39 






* 




561 


■\ 87 ' ' . 


5 73 


-233 


+ 38.. 


+ 428 .' . 


1 




' '/^^/ . 

* * ' . 

1 


725 


81 


635 


' -392v 


-27 


+ 219 


r * 


• ^' 
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/ "^"S* FiTt^^: ^ the sum of : three ninnbers -'i' 

Objective ; To revi.ew'^and extend the use of the \. 

' ' .. ... ^ . U 

... . associative propeity of addition for 

. ' . . vhole numbers . . ^ f 

' " Vocabulary ; (Ko new yords*) 

.Materials; 19 bocks arranged in stacks of 7, 3, 
■ ^ and 9. respectively. ^ " - 

Suggested Procedure' : 

Begin with a prohlem such as; On Monday, a teacher 
^ brought 7 'books to school for the library. On 
Tuesday she brought 3 books • , The following day . 
she bipught 9 iaore\ How many books did she bring . . 

for- the library? ■ / . 

<? * . . / , ■ 

Have children -bring the tiooks, a stack at a time, first 
.the 7, then the 3, from the back of the room. ■ 
join the second set to the first set. Ask the children 
how many mfrmbers are in the union. Then jcin the third 
set to the'Tjnion of the firsf two sets and identify 
the number of mpmbers in the union; Becord on the 
oi^LLkblbard: . ' ' . 

(7 + 3) + 9'-;i9^ : / 

Beplace the boc^s in 'stacks and. have the stacks 
brought again. . This .tiioae join' the;set of 9 books, 
■ to "the set of 3 books. Identify' the nuzaber of •. 
members in the union of , the two sets. Join the 
memibers in the union to the c&. 7, books. Re-' 
cord* on tlie chalkboard: , . 

7 .+ :(3 + 9) = 1^. " ^ 

Ask the children which form they^prefer. 

■ (7 + 3) + 9 = 19 or 7 + (3 + 9) 19 



41 . 



^Perhaps tlie firs-t egua-blon vtH ctxosen birt In any 
case call a-bten-t±bn^ -bo -fche ^ac± mTmg axe -the 

sasie. ^ * .4 ' 

Eecall "the conanu-ta-tlye prqperlty of addl-tion and illus^ 
■tra-be through' sei; ^inanipul^t'lon that its us^l, leads to 
other groiapings such as: ' 

* ■ * *" 

(3 7) + 9 = 19 \ ■ 7 + C9'+ 3) = 19 ^ 

9'+ (7 + 3) -19 ' C3 + 9) + T = 19 - 

(Note that the equation - + 9) + 3 =19 could not 
be obtained without using both the associative and 
connntttati^. properties of addition, ) 

Provide, oral practice in adding *3 number^^ each ^ less 

Ptgyil's boolsy page 255:/ * 

This page provides additional practice in adding 
three numbers . 



Computing ttie Sum of Three Numbers 



' 3 + 
2 + 

r 


6 + 

9 + 


5 - - ^-i^ 

6 - /7 




. 8 + 6 
5+7 


+ 5 
+ 4 




* - 


5 + 




4 = 75' 




3 + 4 


+ 9 






7 






^ ■ 


9 




8 


3 


2 




■ ■■ * •- 


■ s ■ 


" 4 

. ^ ' ■ * 






8 


8 

/7 




7 

Cast- 




■ .'• 5 




4 

/ f 




7 


— 

. - .- . * 


2 

7 ■ 

t - 


■ - a . 

"'-^^ .. ■ - V . 

\ - ■ Q--- . 




• 


■• 4' ■*" 
3 

>■ . - '^^ ' ' ' ' • ' 


9 

5 


■ 9 












/• .'V9 - 




A 

** 






, i 


O 




1 


6 








• ■ ' 3 ' 


8 




8 


8 


4 




8 


■ 9* . 


2 


. - 


9 


5 


3 




4 


5 


7 




9 


8 


8 




8 ^ 


9 


5 






5 


5_ 


i 


6 


-4 

; 


7 . 






4 
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Con-tlnxie discussion i 

At "this point (after piipi 1 s lianre eacotm-teired some of 
iiie di^fiicaLties Xnliesreni; in coiiamn addition)^ i-t^ seems 
wise "bo review wiia^t; . lias ^een commonly known cls "IrLgJier 
decade addiction"; i-e*, t;he addiction of a whoXe miniber 
3-ess t>hffTi ip -to a .number between lO and lOb. 
Here we are enqphasizing tbose exax^ples in wirLcb tbe 
sum is not in ."ttie same decade as "tbe whoXe xxumber 
between 10 and lOO. " " C ^ - ^ 

te on tixe ciaalkboardi 

6 ^ 16 26 36 46 56 

'11 - . ;■■ : ■ - - '"^ ■ 



^Aslc the chiidxen if th^ know a quick: way of finding 
* tbe Slim, of 16 and '26 and 5, 36 , an<4-=^, etcTr 

"in the discnssion- firing ont the;, fact tn€j^ if Tfi^lmow 

'. 6*+ 5 ^ '11, 'then the other srnas will have^/a 
-one in cpes p^l^ape »and. the munber of tens wiH be one ' 
.-more. ■ - :■ .'■ "r' ' 

Continxie with several " 'other such exanqples* ITry to * 
ascertain if pijgpils are applying, this principle or if 
they are thinking in terms of renaming -("carrying")* 

The desired end is instant recognitj^bn of the sum, 

■■ - k.- ..... 

Bopil^ s book ^ pages 256-258: 

These pages may be used for practice, ^ " : 



. Using Basic Facts : 



- * 

4 + ^ X. 


gi 

V 0 


. ft 




✓ c — 




1 

+ 


0^ 




0 


14 + 3 = JT^ 


16 


+ 9 




„^ 


12 


+ 


6 






24+3'= 


56 


+ 9 







52 


+ 


6 






3 4 + 3 - _JJZ^ 


36 


+ 9 






22 


+ 


6 






7 a - A<r" 


.*\ 


+ 0 




/ -2- » 






Q 

p 






17 + 8 = "^^JlSZ 


14 


+ 8 






48 


+ 


8 






27 + 8 = 


44 


+ 8 






28 


+ 


8 














^ -> 
-^-^ 


Oo 


- T 


Q 

0 


■ ' • 
























4 + 7 = // 




+ 9 






3 




9 




- - , 


14 + 7 = ^/ >' 


25 


+ 9 




^± 


23 




9 






44 + 7 = __^/ 


,15 


+ 9 


= 




63 


+. 


9 
















1 ^ 
1 > 




0 




















t 






Find the sums 


^ . ■ > 






. - ^ 


\; V ■ ■ •> 
/■ ' - ' _ 


0 










8 






'5 


9 








7 


9 9 


8 






7 


7 








7 


8 - 7 


9 






6 


9 








7 


-2/ 












r m 








6 9 


9 


• 




7 


5 








6 


8 ■-'.5 


8 






9 


7 








9 




J. 






_9: 


6 








9 




ZX 
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Using Bdsic Tacts 



5 + 7S /Z ^ 3 + 5 - 6 + 8 = __/_^ 

25 + 7 = 15 + 5 = „/_£: 36 + 8 - _ 



15 + 7 = 3*3 + 5 = 16 + 8 « J2V- 

2 + 9 = „y/_l 6 + 7 = ___>^ : 4 + 5 » 

12 + 9 = a./ 46+7= 14 + 5= /f 



32 + 9 = 16 + 7 = _^_3 24 + 5 = 

8 + 4 = _/ i_ 5 + 8 = /3 7 + 9 = __/^_ 

28 + 4 = ^5 + S = _ 27 + 9 - 

18 +:>4 =: ^ 15 + 8 = \ 17 + 9 - 

Find the sums. ! 

6 
7 

-■ ■ -\ • .- 
_5_ 



8 
8 

X 

23 



7 


; 9 




9 


5 


8 
+8 


9 .-^ • 


' 7 

■ ^ ■ 


7 
8 


7 

* ■ 

: 9 


'23 








^/ 


* . 

5 


V 6 


' 8 




9 


8 


■ 6 


8 




8 ' 


' 5 




^8 


5 


9 


jr 








2^ 
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Revie^jvlng Basic Facts ' , , 

To the number named in the center, add each number named in the 
second ring. 

Write theff sum In the-outer rini^ 



Con-tlnue discussion 



Aslc ^rtia-t tlie resTLL-fc -would be iti an example like: 

30 + 20 -I- lO = 

' lilus-fcrate on -tiie nunoiber line t^hat dif f eren-t grotaping 
of 30, 20 . and 10 result in •tbe same sxm- . ' 

30 + (20 + 10). 





70 



(30 H- 2d) +10 
Give furtber p^c-tlce u,sing mul-fciples oT "teri. 



How W2rf.-te 32 + i|il + 23 = 



on -the chalkboard. 



Have chlldre^ wri-te equa-tions with paren-tneses to 
iUustrate diff^zfent -wa^s of groa:^lng these three 
numbers* Some clilldren may show their work in the 
follovLng "way: 

v.. ■ ^ . ■ , 

(32 + 23) + 41 = 96 



32 

21 



5.5 
in 



55 J . 96 

Ask if- anyone can < suggest a shorter way* 

Various forms may be sxiggested by the children, such 



as: 

32 
41 

23 



3 . tens 2 ones 32 = 3O + 2 

h tens 1 one ' ^ ^1. = 40 + 1 

2 t^ns 3 ones ' 23 = 20 + 3 

9 tens 6 oiies = 9S ' ' 9'0 + 6 



= 96 



Shorter foarms that may be suggested' are: 




32 

^ 6 

90 
96 



32 
In' 

96 



Hfelp chlldxeii realize 'bha't foir axiy or tiuese forms^ 
tjoe groi9±ns of tiie numbexs vTI 1 noi; alTecb -the sum^ 

PuqpH* s 'bodk ^ page -25 9 1 

This page provides practice in finding .-tlie sum' of 
*bliree nuoibers vl'tlio'uct renasilng ones. 

If 1;lie' class seems ±o have litrtie difficulty in -fchis 
sort of addi-tion, shov an exai^le.; like : 

24 
35 

.s extends the idS^ of finding the sam of three 
nunibers \^ere renaming th^tenes is necesseizy • ) 

You may ^ wish to use this form firstr 

24 = 20 + 4 ' 

• ■ •• . • 35 ='30 + 5 ' ■' ■ 

; ■ . ' : • - 25' = 10 + 3 ■ / 

60. + 114. - 70 ,+ ij- = yit 

TtL±8 ailgqri-thm may be helpful "bo soinfi of tiie class: 

or . 15 " ' 
Ih 
60 




. 2h 
35 

60 
lit- 



7h 



/ 



4 9 



Computing the Sumof Three Numbers 
If you have to use a longer form, write these examples on another paper. 



3 6 


45 


16 


45 


^ 21 


^ 24 


72 


12 


32 


30 


11 


32 


g? 

V f 


99 

7 f 


f 9 




84 


2 6 


* 

43 


73 


10 


43 


12- 


5 




30 


44 


21 








7 7 




51; 


66 


'34 


63 


26 


10 


- 21. 


22 


12 


23 


44 


7 


7 


9 9 


77 


. 25 


13 


67 


' 35 


it o 

42 


64 

/■ . ■ ' 


12 


.13 


32 


22 


20 


41 












12 


24 


61 


. : 15 


54 


22 

* 


23 


11 


32 ' 


33 ' 


12 






79 





. .. • y . 

.. V V . ■ . . ' ■ . . 
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The chiOldxen Trtao aore abie shorild, of course^ be encouxaged 
"to use a short foim and accompUsli the renaming either with* 
pr without the help of the small numeral 1 above the 
tens column* 



Papll*s book., pages 260 - 26I ; 

These piages provide practice ±n finding Idae 
sum of "three numbers "where renaming ones is 
. - required. 



51 
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V-lf, A flrl-T T ite, wt-th renaming' - more thax once * 

Objecrtlve r To ^eactericL the xise of a short form to 
situations that require more than, oife^ 
renaming, - 



451 



Vocalm l iEu r y : (iTo new words.) . 



Suggested Procedrire 



On the chaJUfeboaifd write 




^53^=. 



Work "blae 



I. 



exau^pXe in "the f oim' belov and.'eislc ^hUL^^n if "tliey vlll 
Tieed to renaine Idae ones? (Yea.') The^-tepiB? (Tes.) • 

400 + 90 +.S ' ' 

Abo + + 3 ' 
' 800 + IkO + 11 = (800 + 100) + (ho + 10) + i 

■ . - - - " ' ■ ' ■ ■ ' ' ' < .*■ ■ 

Besidie -this coinpTrta-tioii, sliow t^lie - same', e^painple In . . J 




"this form: 



11 

li^O 
8og 
'951 



V 



(sran of 8 ones and 3 ones) 

(sum of 9 ten^ and 5 tens) - 

(sum of .4 hundreds and 4 hundreds )"' 



Show that with^ these/ forms, it does not matter, whether 
the adding of the- ones is donet first or iast. - Next, 
write the exfiTrrple again. 



498 



? 



Aslc a child to esqplain how t^ con^rCrtation^.is done 
xising ^ shorter form, such as 



• * . • iiS. 

' " ■ " . - ■ ■ 951 - . ' . 

-Ask lilm vby 4.1;, is helpful to begin'by s^a^-ir^g^ the . 
ones. 

Present the • exaai5>le 236 + 6^ = " and vrite ihe 
foim oised f or con^^utlng* Aafc -the children if the ones 
vill have to' he renamed^ (Yes .. ) Point oxct -OxsA it; 
does not appear 'bha't -biie "tens'villL hgcve "bo "be renaiiied. 
since - 3 tens + 6 - tens = 9 tens^ Use iiie expanded 
Torm firsts \ • * 

, , ; 200 + 30 + 6 

600 60 + 9 0 
800 + 90 + 15 * 

Ask how childron vauld add 90 and sest that 



this is 90 + (16' +5) or (90 + XO) + 5^^r lOO + 5. 
So, 800 + 1D0_+ 5 = 905 • wks it necessary to rename 
tens as one hundred? (Yes,) 

Rewrite the eyajnpl e,in thi^s -\ 



.15 

800 
905 



TUen ask if someone ogfn slsow: a. shoz^r f prm^ suc2i as 



r ' 



H9Lve clrLldreii woik^fe following exEtn^^ at the 
chalkboGLTd, using lAichever method, they prefer: 



. 357 + 5^ = 
729 + 171 = 
hl^ + 287 = 
698+223 = 
562 + 389 = 



!ntiis work may toe extended Joi^^re able pi5)ile to 
include the addition of numbers greater than lOOO^ 



Pupil* a boolc, pages 262-269 
These pages provide opportunllgr for incSlvidual practice- 



.Pi^l» » .^poky pages 270-271 t*^ 

These pages may T>^tised 'tyy^^'^^^&r'^iibo vill profit 
from such practice* - 



The CrosS'Ifuidb^ Pubzle^ Pupil's hook^ pages : 272 ^27^ 
may he, dozxe al3^ children* ^ . * 




J 



A 
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Computing Sums 



Find the sum of 497 and 353. Use the form whrbfi: is best for you 



400 
300 



+ 
+ 



90 
50 



+ 



7 



700 + 140 + 10 « 



850 . 



497 
+353 
10 
^ 140 
700 
850 



497 
353 
850 



5 87 + 267 = ^g^^-ji, 338 + 379 = _^J__7 468 + 85 -SsA 



587 
267 



338 
379 



468 
85 



J287 + 486 = V 65^+ 298^^ =: ;_2\£i 447 + 3^7^^ 



287 
486 



653 
298 



447 
379 



526 
298 



437 
78 



526 + 298 = _£JL^ 437 + 78 = . 383 + 59| = 



383 
598 



ERIC 



57 



2.62. 



[>bmputing Sums> 



455 



?64 + 89 ' 




178 + 785 = 




964 




178 " 












157 + 388 




169 + 765 = 




457 

388 

0 Q 




169 

765 












1^- — 

►54 + 297 




5 86 + 378 - 




654 




586 


X ' * ■ 


64 + 579 


P ^ ■ r ■ - ■ 


736 +197 ^ 


^ — . ' . . 


579 


' ■ ■ ■ ■ , , . 


- 197 ? . 

■ - ■ ' ' ' 
^ . . ■ . -I . 






.7 




■ ■ • ' ^ ■ 



0 

ERIC 



■8 



»263 



Computing Sums 



264 + 579 - 



736 197 



933 



654 + 297 = __fS7, 



586 + 278 ' 



964 + 89 - /^S'^ 



178 + 785 = 



457 + 388 = 



169 + 765 = 



ERIC 



59 . 



261f 



Computing Sums^ 



3^43 


154 




+379 


+^767 


■ » 








♦ 

» 






316 


899 




' + 594 


+ 21 




t 

•* 


9 


• 


245 \ 


487 




. +487 ' 1 


+ 397 






■ . ; ; . 


* 


568 


•J - . 

654- 






+ 279 




* • • - . - i 

• • ■ ■* 




— . ■ ■• .1 



■•• Id 
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Computing Sumk 



148 

+594. 

7^^ 



727 
+688 



546 
+35 6 



225 
+ 5 99 



676 
+ 279 



388 
+ 167 
SSS' 



368 
+599 
74% 



479 
+187 
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Computing Sums 



459 




J ;- 
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^7 62 



Computing Sums . 

(II 638 + 393 - ,/^>3f 

(2) 859 + 584 - /^j^ 

(3) 747 + 679 - Jj£2^ 
- (4) 635 + 779 ' Jj£/j£ 

(5) 235 + 898 « _^/33 

(6) 999 + 341 » _/3yf 

(7) - 766 + 398 « //^^ 

(8) 726 + 775 = _^^/ 
(,9) 984 + 1 6 = JOJLO 

(10) 585 + 656 ' /Zj^/ ' 

(11) 737 + 287 - //f^^ 

(12) 539 + 898 ' J^it^ 

(13) 632 + 989 » /C2dL : 

(14) 726 + 787 - JS13 

(15) , 315 + 697 ' 



(16) 834 + 476 * _^3JCL 

(17) 347 + 653 - 

(18) 234 + 277 - ^JZLL 

(19) 564 + 236 - 

(20) 298 + 345 « Jd3_ 
(211 325 + 297 « - 

(22) 248 + 398 = _4_i^ 

(23) 576 + 297 = Ji23_ 

(24) 469 + 331 ^ _iOO_ 

(25) 345 + 287 - - 

(26) 573 + 198 =j 7^7/ 
iZn 455 + $55 = J^JL 

(28) 423 + 298 = 

(29) 827 + 173 « z^iL 
(301 769 + 199 - J^_£ 



Order Relations 



Use the symbol >< Tless than) or > (greater than). 



ERIC 



35 + 



i IZl 



100 



485 + 314 [3 800 
500 -+ 600 1000 

200 






86 + 97 l< 



54 + 55 
300 + 26'3 



499 + 99 < 



54 + 26 
437 + 463 






100 
500 
600 
70 
1.000 




160 + 395 1^1 5*00 
200 + 341 f>1 500 
555 + 461 [>} 1000 
37 + 67 r>1 100 
297 + 312 13 600 
144 + 50 |<| 200 



If • 



64 

269 * 
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Computing Sums 



6483 : 
+1279 

. , w .. . 

• ■ - - - _ ,. * 




3688 1 ^ 
+2285 ^ 

i' 


4479 ^ 
- +5396 ^- 


3327 
+6599 




7248 
+ 2476 


1532 
+ 6289 . . 










2448 
+ 469 ' 


3446 
+ 6377 

• 


3584 
- +4278 




A Cross-Number Puzzle 



3 


s — \ — 

'O 
6 


: -T^f Mi. 








7 


Jt 

T 


1 














0 


pi 












/ 






1 












- . 


3 


J 




iiili 














am 








2 


n 

S' 






/ 


2. 






7 




L 
4. 

7. 

a 

10. 
IL 
13, 
14. 
J6. 



• Across 

Three hundred eighty-five 

A noth er way to wr ite 
500 + 30 + 9 

1 more than 3 tens and 
10 ones. / 



8+8+8+2 
(60 + 3) + 3 + 3 
46 hundreds and- 17 ones 
31 - 10 



9 + 9 + 9 
630-600 



it: 

19. 

23, 
24. 
25. 

1. 

^ 

5. 

.6. 



is 12 more than 70. 



3000 + 500 + 60 +9 

539 - r tens + 19 ones 

Months in^^ear 

25^-9 

Down 

34 tens 

< 82 



556-520 

Largest number less than 
1000. 



D 4 



1^5 



Down 



8. 2 tens and 6 ones^ 

• 33 + 28 • , . 

iL Four thousa nd on e h u nd red th ree 

12. 4289, 528^ 6289, .. 

13. 1 ten and 13 ones 

15. 720^equals how many tens? 

m 3 fives - ti* \ . 

2Q^;"70-19. J^^^ ^ 

22. 7, 12, 17, 22, 




6S 
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"^^^m Sixb-bractln^ vl-tii re^mnl ng inore - .t'->>*na: otAte ^ '^-^ 

Objeci^lve ; To extend Use of a s3iort fibril Ho, sub^ 

r. • . "brac-fcion sltxaa.'blotis 'r*g>r ji^ TH yngr Ttrr t T^ "ffian 
one r^namiiig* • " - . ;« 

Vocabulary : (No new words . ) . - ^ ^ 

Sugges'^ed - Procedure : ^ ^ C 

- ' . ' ■ ' ' ' ^ 

Wri-be po' -btie ctiallcboard 963 - J^TS = and below 

wri1;e -the exan^le in a S^ttsl for coinpxi-ting, . SJiow/CEe 
■use ox i;lie expanded form Vfaen only one renaming Is 
^cc«nplisb'ed- a-b a -time: 

900 + 60+3 900 + 50 4- 13 . 800 150 13 

^(i4>00 + 70 + &) -(400 + 70 8) r>CljO0 + 70 -^ 8) 

- ; 400 + 80 + 5 

Ask wbe-tber i^t- mi^tr next Have been possible to accom- 
plisb the renanrLng in fewer steps j _ ' / 

Now- surest i;hat 963 be tboiaght 'of as 9 bxmdreds, 
6 tens and 3" ones, and write: 

963 . - 9 hundreds 6 tens 3 ones 
- 478 ■ 4 hundreds '7 tens 8 



ones 



Show .that the renaming. - can be written: the following 
way, saying, V . 

♦ Ke^ will have to rename 1 ten as 10 

. . - f ^ 

ones, Iiet's do that and write: 

^ . 9_.^ hundreda ^ . t^ns ^ ones 
" 4 hundreds ■ 7 tens 8 ones 



' We. will have to rename one of the hundreds 
as 10 tens. We. wrl^e*^ ' 

> - : / - 15 13 ^ ' 

^^i.;^ hundreds ^^^o tens ^^^^^ onea 
i " — 4 himdreds 7 tens 8 oneV 



^ ; ancL sub-tract. . . 

Begin the siibtrac-fcion a-fc tiiejbnes plac??^ ' and wri-fce -the 
aJasvei^-as .-4: VhimcJxeds^ 8 -bensy 5 ones below -the \ 
l^-cfe. Ask a chiXd. vha-t the decliaal ntunSral -is, and ^ 
write 4^. Ask : :;rtiether it was necessarir' to .have the 
words "hizQdreds, tens, ones" wr±-fcteti cLown in ortSer 

to' xemember .what we were doing. • • , 

- . ■*' . * " . 

Show -the lose of the short form, -'and- point ont the fact 
that it is not necessary -to do aH the. renamings before 
s-tarting to ..ccr^i^Mrte . Rather, ifenajning may be , done one 
colnmn- at -a time* as needed- 

- W _j£f6 : . , 2). 78 

' If., cttil'dren are able "to rename men-tally, vJ.1;hoiLrt " ' ^ 
"reminder" numerals, "they should "be encpxaaTaged to do 
so; on -the- otlier band, the "belps" shooald not be 
actively discoxiraged and children who still need to 
xfee.-the expanded* form jshbuld feel free, to continue :^o 
do so. ' ' ' - ^ 

Ask children to Jiook at th^. example: ' 
It is <£;asy to see idaa-b- renkniing. one !teny4.s 'lO^^^^ T^^ 




viH be ne.9e5saxy, but it ta:^es more ^^re sight than . 

is to be expected of many children ^ anticipate the. • 

. . - ^ ■ ' .- r ■■ ^ 

need for renaming one ^hundred as ' .10" 1 ten;5 . . Iheref ore^ 

' ■ ■ ' > ' ' ' . ■ / i 

ask.. that th^" expaanded form be. used, ' ,. » ^ ; " 

- " ■ * ■ ■ • ' ' - ■ ■' , ■ 

Show "that . "renaml. n g a hundred as lO tens is "necessary, 
where it . did not appejgx to . be at the" beginning - 

^ V ' 60Cy + 170 +16 . , /: , - ' y . ' ; ■ / 

- (300 Op : • . 

-.300+ 90+ : '^ .v. 7. . * . ■ ir 




shojrt f oxm^ a^d show- tbA-t agftln, bes^imlrig- at 
taie rlglBti It Is no't neces^saary to do 'ali tlie reaiaining 
a't once* ■ l:- ■ . • ■' * • ' .' 



Use o'tlieir examples . 



3- 



/7 

& 9 



Have ,a - dalld revirlte "the, exeanpie. 



In vertipal form and claov Tio^^- to use tlie expanded form 
to olDtain the answer. ■ Have another child use the short 



form. 



Pupil *s hook, pages 27^ 



These pages may "be used for Indefpendent worlc. 




V 



ERJC 
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Cemput tng D iff eren cps 



I - 

■ ' 1" 



- "V 



65 ? - 2 9 6 = ^^^ 



. .9 



42^ V 26^ = 



514 395 = 



821 - 367 = 



336 - 278 = _,jr£l 



r45 479 = 



3- 



534 - 298 = JiS^ 



276 




y-y.."- Cogtlnxae idlscusslon : '-"r-j • 

■ . ? . Sinde subiractins fi^^ numbers sucli as tod, ifOOp; ' 
> . . 302, etc> ' -^nay^ Jjiv^ a differen-b type of l^hiiilsing^*^ ' 

X or efficient renaining^ these kinds of exan^Xes are 
. ; * * given special a^ - : > . ; ■ ■ . , 

Wiile it is; true that WX) -- 268 = cain';be cot|>^ 

using this short form, ■ . 

- ■ only <)ne regaining is" necessazy if %QQ\ is "tlibTj^-t ' 

■Qf as-' - ivO . -.-tens.- ; •-■■^ - ' — r 

In -the exaniple above, one of the. MQ iieas bos "been 
renamed jlO ones. /3Che iwtpanded f orm wot^ v 

390 -»-' id ' ; 
* - - (260 8) . 

.130 + ' 2 = 132 - . ' 

^ NecessaxiXy, -then, "tbe lesson should Tsegin vitJi a 

■ review of. 1r.hinking|||||||^kb ' nviiaberg as 'bens and. ones. . ^ 

302^W r^^^ O tens J2 ones 
% hOO = -tens ^ ones 

; - -•>. ■ :- ^ . ■ . - - 

208 = -tens ^ ones . 

- Follow these l^pes of renartrtngs with: 

^00 = ■ teus lO .ones ;]; ^ ; 

r ^. . ; / 660 ^ tens ^6 ones ■ v' 

- vV^ ^ ; * • = f tens 10 ones f ' 

^"<7?C. toS = tens ' 18 on^s 

to2 tens 12 ones 

705 = ^ ^ tens 15 ones 



Then w±te: . 3OO - I52- on'tiie clialKboaxd. itelt^ijie ' - 
ch i ldren to ccttitpute l-bhe dlfTerdj^ee. A possible f orm is: 

3 00 » . ^091+ 90 + 10* 



» : /209j+ .90 + ■] 
152 = '-(leof-tr 30 ±^^'> 



Sugge^-t "tha-fc both renamitags could be acconrplished by. 



tliinkiiig of / 300 as 30 J tens. See ±r. the children 
can show ^tiie renaming of ' 3 CX3 as 290 + iOi i If 
no. one can do tliisy r^wzri-te the 



IX we thinfc of 3PG as 3P -tens ^ .then' 
we can rename -300 as ^ liens' IO-^ ot 
What is the nxnneraX . f or^ 29 teiis? (290. ) 
Then couldn't we rename 300 as 29O > lO? 
(Yes.) V / • ^ 

In escpazided foim the exaniple would look 
like thsLs: - ? : 

" 290 +10 
-(150 + 2) 

IMO + & = llt8 

Can anyone show ns a shorter form? 
-1^2 . 



' 11*8 " 

Several^ other exantples of the same t^pe "should be 
computed using the new forms* ' 

Pupil's book, pa^es 277-280: 

These pages may be nsed for practice • 



Usririg Renaming witf^^utt^ 



P 400 - , 40 tgns 

* «4der W tens lb phek 
^ 400 = \ + y^? 




400 
187 
213 



.500 
- 132 



3) ^i? tens 

600 = teh^lO ones 



.4) 




6) 



800 



.600 =_ 

700 = 

700 = tens "10 ones 

700 = ^f^^ ^ 



yO' tens 



4« 



800= tens 




T'^ t^ris 10 ones 



900 = tens 

9(Xr= y tens 10 on6s 



600 
' 24^ 





90 a 
-776 



ERJC 



V . 7 377 ^ . 



Computing Differences 









' .^703 • ■ ■-"A--; - 

■. -265:/ :i; 


900 
-321 


/ 804- ^ 
-475 . - 


702* • 
-376 1 ; , - : : 


" 603 .. . ■■ ■ ; 
-2,47 

' v ■* " ■ " . ^ - , ' 

■ ' ." ■ ■ .. \' 

■ * ' ^ . . ■■ '. ■ .• ' 



278 
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gotrtlnuje aiscussion. ( op-fciortfl.! ) . - ■ ' 

A siiaiJLar- procedTxre may be used., wi-ti;; examples- s"ucli 
as: 8000 - 276^' =^ - °- w For eifficien-t z-enainlng; 
•1^h1 nlc of 8 iiiliousancl as 8OO -tens- Then T-ename 
8CX> tens as 799 tens 10 onesr- Bo-bh the ex- 
pand^d and. abort f oims axe given-, below . . • 

SocfcJ = - 7990 + xo ^ j^ifb ^ 

. ^ 5-230 5 = 5235 1 



Be^n the' dlscia^sion vith the children by reviewing 



these k±nds of renamin, 




10 ones 
10 ones 



18 ones V , 



etc : 



Follow the same .type- of -^procedure as wks siaggested^on 
pages /;.72-i4'73 mafcing the., necessax^r adaptations . for 
(if^'al 3^ng-/with-j^aoi-isands^ rather' tlian hundreds. ^ . . 

Eupil ^ s .' Ti^ocfc A jia^es 28l-28^: ■ \ , ' ;^ 

•These' pages nrOvade re view*^52^ tla^ secl^ion- * 

r* .Pu>pii'.s book^ pase>s 286 - 3l:ifr ( Optional ) .Pages 286-289 afford 

interesting practice in computing sums^^ . Pages - 290-296 lead- 
' more able pupils t9 experiment with suhtractic^n Ij;^ cpmple- 
' mentation. *. . ■ . ^ . " " ^ . *\ 

Pupil booR ,'^ pages 297 - 31^ > TheWe sets of problems :may , be 
intersj:ersed* wi-bh pthCT lessonis^to; prbvzl'de practice ^ii^^ 
\'>n7iting equati [-v V ■ 



^79. 



7 ' 



Using Renaming with Subtr^ion 

1) 7000 = ^ tens 

7dG0 = tens 10 "ones 

7000=' 6990 + 10 




2) 5000= Jf^^ tens ; 
' "5000 = '_^4££^£_4ens 10 ones 

■ £ ' " •; , - — ^ ^ — 

. * ■ - ■ ■ ■ . .- 

3) 2002 = tens "o nes 

, 2002 = / 9 tens 12 on^s 



:4V 600 ^^ ^? tens <p ones 

6008 tens 18 ones 

' 6008 = ;V5-f<f^ + /i^ 



' 7000 
-2689 
4311 



L 

5000 
-1234 



2002 
-X679 
^25 



6008 
-2659 



5) .^10 = ' /-t ens ^? ' ones 

. - " ■ - ■ . ■ ^ 

4010= tenV 10 ones 



6) 



4010 = ^ ^ /f o + / o 

9075 = tens ^3" 

9075^= tens 15 ones 



ERIC 



ones 



^ 4010 
-2605 



9075 
- 2066 



S - 



Computing Differences 



-2209 

. • * ■ 


18008 ^ 
-2439 . 


7034 . ~ *- ~ . 
-1027 > 


i/7041^ 

^-2039 

■» ■ - y 

. - ' ' ' - .^ 


^ 6481, ^ 
-2276 *, ^ 


. 6005' ' • ;^ " 

-1896^* 


9800 
-2709^ 

"... . " * - " ■ . - * > 


3980 ' f«i 
-.1777 . 

.» ♦ . . ■ 
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^3 

'282 . 



h82 



Computing Differences 



• • 

r-2598 

•- . ^ ■ • - ■ ■ - - ■ . 
■ . ■ ' - ■ 


7814 

-3675 . 


9445 ' 
-6258 / . 


8652 -V 
-538:7 


3268 . 

■- * ' , . • - . . . ■ . 


7624 ,^ 
-3378 ' ^ 

.. ■ ■ . . .-. . ..• ; 'v • ■ ■ 


. - * ■ 

581^ \ 
->749 , 

- • . " ." ^ 

;■■ 


3^730 
-2395 ' 

' ■ ^ . ^^^^ * ■ . . - . 

■ ■ >. ■■ •• - ■ ■ ■ ■ 

■ . oi ' * : 
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s84 



■ •''^83 



Comt ptiting D iff erences 



'—A 



v 



- - • ■ ^ r 

6323 
-1278 

^ 

'.- •" ■ ■ ' ■ 'V . . ■ ■ • ' 


*640"l 
-2389 

¥^ /A 


•■ * 

, '— . - ^ 

■ -." ■ y 

• 


4727 


8254 




3193 : _ V 


^ -212? 




- ' . ,\ - 


- * o 


* 




* ■ ■ * 
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^ Road maps > , - ^ / • 

L Here is a road maf). THb numbers on th^ roads show disjtances in mites. 




YORK 



WESTPORT 



Which is the shorter route from Bedford td York? Via Westport or over 
the pass? -T^^.^ ^ 



i 




2. Here is another road map.' 




FRANKUM 



What is the shortest route from Morris to Edgerton ? 



ERIC 



286 



87 




Did you che^" a'' these '""^^f to tif^"^^ oh^ ^ '^^^^t? * 

1 Here i, '"y*'^" V "^"^ ^'**r,s ^^"^ ^'rporl- ""^^ 

nuinji)ef^ 
ahothei^; 

0t 



5., Here is a chart showing the distances by direct road between toWns ; 
A,: B, C, D. Forex^mpie. the dfsta nee between A a nd ' B is ^ 
. 30 jtiiles. No niimbiBrr was put in the A,- D sdqu^re because there Is 
:ho d A to b. ' : 





a' 


B 


C 


0 


A 


o 




60 








o 


20 


40 


c 


60 


20 


O 


ro 


O 




40 


lO 


O 



Find the shortest route from A to D, /fi^ B-tbC^l^ T> 

Can you draw a map to help you? Here are-the towns A, B, C, D: 



r 



t The roa 

.1 - 




A to e cannot be straight. Why? 




6. Here is a more complicated map. There are 14 ways to ge^ froMA to 

F. Can you find the shortest way without' loolcing at all 14 w^s 
r' separately? This questions below will help you,^ • - , 





(D How far is it from A to C by the shortest route ?^^£^^^t^^^ 
) How W is it from A to D by the shortest route? (Your 



ans4(^ to 



question 1 wiJI help you. ) -V^. 



} . ■ ■■ .•■ ■ ■ ; : a; 

<3) How far is it from A to E by the shortest roiute? (YQii,r 
answers to questions I and 2 will help you. ) 



(4) How far is it from A to F by the shortest route? (Your 
answers , to questions k and 3 will help you.) 
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*^u«ractionv^ * 

Ih these problems, we are going to play wfth equations a little bit and then/ 
using equatrpns, we wil I f ihd-a^^ new way tb do^sublractido; ' 'i^'- 



1. Is this equation correct? 



Now we add the same number tb botiv sides: 

7 + 8 + 4 = 9 + 6+4 
Is the equation still correct? 




2, Is this equation correct ? 



12+ 7 =10 + 9 
Now we subtract the same number from both sides: 

' "-25 '■■ ■ ■ . . :■ . 

12 + 7 - 8= 10 + 9-8 „ 
Is jth#equation stil I correct ? 




If you add the same number to )^h, sides of a correct equation, 
the equatioh remains correct \ . ^ 

If you subtract the same number from both sides of a correct equation, ' 
the equationTema ins correct : * ; > r . 



Let^s j^eck these^r^ With-sonie more examples. Dolhe arithmetfc 
on Mch\i^, of the equat iph and put the aRswer in the bfah kJ)elQw. ^ 




Are the two sides the same? "Zjf^. Now add 9 to both sides: 
; ' " 8+3 + 9= 15 -4+9 ' 

Are the two sides'still the same? ' these: 



12+16=13 + 15 

Id 7 to both sides: ^ , 

12 + 16 7 =13 + 7+15 



Noyce where we puf the 7 on the right side. Does it make any v 
t^ifference where we put it? , V 



Now try these: * ' . - 

10 + ^ = 13 + 7 

Subtract 3 from both sides: 



10+10-3-13-3+7 
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45 + - lOe^ 7 ; ' 

SUWract 5 from both siite^ 
^ >: ' ; ' -5 + 6?- 100 + 7-5 

■ - v ^ ^ ^ 1377- 18 = 100 + 19 

Subtract 100 from both sides: 

_ -137- 100-18»100- 100+ 19 



4. Which of thes^ equation are correct? Use the rules you learned in 
problems 1 and 2 above. 
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. ,9 + 8 ».17 - 

. 9 :k8 + 372- 17 -fr^S^ 
'14 M >^ 8 -17 + 14 ' ^ 
9 ^523 + 8 - 523 + 17 ■ 

; ^47 H-18> 13 + 50 
i7 +18 - 28 -13 + i<^- 2§ 
- 55 7 25 + 30 . } 

55 +100 - 100 - 25 + 30 ' 



j^orrect? 
correct? 
correct? 
correct? 



cQfrect? 




1 

correct? 
correct? 



2 -H 7 = 9 
4 + - 9 



6 + : v5 



9 
9 



9 + ^ . 9 




The njOimbers you have ju^t wrltteR are called the njne's complements 
of 1/ 2;^i 4/ 7, 8, 9. "'Complement'* is a word you 

be seeing ir> mathematics, It means "the piece left oyer"^. VVe call 
2 the nine's complement of 7 because 2 is the "piece^^ jeft over 
after you subtract 7 from ^^^^he word "complement" is related 
the word "complete. " It hWf^hing to dp-^crth^compliment' 
What does compliment mean? 



6. Dp these subtractions: 

* 9\ '99 

-7 V -3a- 

' X7 



999 
-506 



9999 
-2914 



* If you know the nine's compIei3&its,^ subtracting numbers from 9 
or 99 Of 999, etp, is easy. Tell here howtodo rt: , 
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7. 



9-1' 1 - r^/Z? 
99 +1:^^ i 



Are these.equatfons correct? ' . 

1000 - 478-^ + 1 -478 
1000 - 478- 99^ - 478+1 



9. 



Dcr these: 




999 - 3?8 = _ 
1 +999 -3C.8« ^V2 




, 1000 -^28^ ^72' 



1 1 1 1 1 1 1 



1000-479- 
i(S0O - 165 - y 

-4671023= ^2::^a£3r77 



If you icgow the nine's complements, subtracting hLiTribers:-from 10 
; or loa or 1000, etc., is easy. Tell h^re hpw todo it 





la Subtracting iO, 100, 1000, etc^, f rein other numfters is easy^ too. 

. 184 "100 « \ ^ 

143^^1000 - f ^ ^ ; / V • 



Do theser 



2048 



2^ 



11, Is this equation correct? / 

723 'l(iS9 = 723 - 489 + lOOO - 1000 
Lefs c»7ange^|f^ order of the terms on the right 

723 - 489 - 1000 - 489 + 723 - lOOO 
Is the equation st|l I correct? 



/ . ^ 




Now We will use this equation to help us: to dtfthasulrtraction 



' 723 - 489 

Let'^s do the right sjde of the equation: 

HXX) - 489 ' ^// 



/- 



- 1000 - 489 + 723^ /±A ¥ 
. 1000 - 489 +-^3 - 1000 « j2.s¥ 

Now dp the subtraction the usual way. 



* 723 
- 489- 



Did you get the samranswer ? 





> .1 
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12. Here are two ways to do. this subtrajgtion: 



'New 




1000 -297 = y^?3 
Add 523 to what you just got'. / :2 :2 <^ 

Subtract 1000 from what you just got ^ 



Old way: 



- 297 . 




523 
297 ■ 

Did you get the same answer? 

13. Do these suttractions: 

New way; ^Td way: - 

1000 - 387 = 615 

Add 615: /2Jl^ -387 

Subtract 1000: ^2.9- - : 

1000 - 195 = ^OS' . 263 

Add 263: ^, \ -195 

Subtract 1000: ^ ^ ' 

Explain why the new way works, /^^.^^.^^.t^ :^J^ 



•296 •■ - ■ - .-. ; -, 3^ 
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. Set 4 

;plv4ng Problems 

/rite an equation and an answer sentence. 



During a lesson about Indians, Kevin leamed that one chief 
lived to be 94 years old. He. thought that in 85 years he would 
be that old. What is Kevin's age now? - 



1^ 



Julie's family went on a boat trip. They traveled , 68 miles to an 
.island and 75 miles back to the harbor. How many miles did 
they travel during ihe whole trip? 

• s - 

. - * . \ 



A basketball was -on sale for 79^." Some children wanted to' buy it 
Th^ had 95<. How'-much money would they have left after 
buying the ball? 
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4. Mr. Ford ha§^ 32 pills in his medicine bottle. If he had. 

_ ■ _^ __iL_ < ■ . - - 

4Q pills when he bought the medic in ef how many pills 
has h 6 used so far? .-^ ^ 



5. . There were" f^T^-boys on the playgfou nd. 4f of thera ^ere 
playing on the equipment. .How many boys were doing some- 



thing else? 



6. Susan needs 97 rents to buy a doll. She has 36 cents.? 
H6w much more money does She need? ^ L' 



■ ■ 9S 

o . . - - 298 
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Set 5 

Solving Problems * 

Write an equation and an answer sentence. 



1. Jack's sman turtle is 26 y^rs old. His large turtle 
is 65 years old. How muchVlder is the large turtle? 



Saturday Mary went to visit her cousin. She went 183 
miles on the train. She rode 32 miles from the train 
station to her cousin's house. How far did, Mary ride on 
her way to her cousin's house? 




3. Last year Mary went on a 675-mile trip. How much further 
did she travel lastwear than she did oq the trip to her 
cousin's house? \ 



h98 



' ^ ■ \ - 

4. Mr. Smith had 573 bricks to make a walk. He had 28 . 
left when the walk'' was finished. How fnany bricks did 
he use? . 

5. Sally counted her steps to school. She went 73 steps "to 
the corner and 28 more to the school yard. How many 
steps^id she take from her house to the school yard? 





101 
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; Set 6 

Solving Problems ' 
Write an equation and complete tfcie answer sentence for each problem: 



1. During the annual Campfire 
Girls* candy sale, Mary's team 
sold 232 boxes of mints. Sue's 
. team sold 472 boxes of mints. 
Find the total number of boxes 
sold by the teams of the two 
girls. 



The pupils of Oak School 
col lected gifts, for other 
children at unristmas. They 
collected 133^ books and'316 
toys. How many gifts were 
collected? - ' 



They sold boxes. ' 



gifts were collected. 



> 

John is 55 inches tall. 
His father is 74 inches tall. 
How many inches must John 
grow to be as, tall as his 
father? - 



Sue has -$25 to buy a 
bicycle. The bicycle costs 
$42. How much more money 
must she save? ' 



John must grow 
inches. 



Sue must save 
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A. h igh schopLstediu m has • 6. 
700 seats. 462 "^tickets have 
been ^sold for' a game. - How 
many tickets are left? 



A bear in a zoo weighs 746 
pounds. A seal weighs 
572 pounds. How much less 
does the seal weigh than the 
bear? 



23^ tickets are left 



The seal weighs 

pounds less than the bear. . 



,BilIyha$ 48 marbles.^ Tom has 52. How many more 
marblesjoes Tom have than Billy? .-^ 

Tpm-has - V mdre marbles than Billy.- 

Write the equation and the answer sentence. 

jimmy had 267 vtoycafsl If he. gave away 82 cars, 
'how many'cars would he have then? ' - 



• Set 7 
Solving Problems „ __ . 

m 

Write an equation and the answer sentence. 



1. Miss l^ne has 200 erasers. She has 34 children in her 
class. If she gives one eraser to each child in her class, 
how many erasers does she still have? 



jfj^i^£^ ^^.A^t^ 

2. The third and fourth grades were going on a field trip. There 
. were 113 children in all. There were 57 children in the 
fourth grade classes. * How many children were jn the third 
grade classes? 

^ ^- - 



-^^^^^.^^^^^ /'^yJr^^^y^^ ^ ^f &r r^<*-^^ 

3. Mr. Williamson needs 100 gallons of paint to paint his - 
motel. He has ■ 11 gallons. How many more gallons does 
he neerf^ 



/ 



Michael has 75<. He wtented to buy a book "for 90^. 
How much more jnoney does he need? 



During the Wheeler family's first trip they wrote 77 post" 
cards. On their next trip they wrote 39 postcards. How 
many post cards did they write on both trips ? 



There were 23 applj|/in.a basket. Eighteen of the 
appjesjvejije^ten. ^w many apples were still left in 
the basket? V . . 

^ i 
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• . • Set 8 

•Write an equation and complete-the answer sentencei 

1. There are 298 children in sclTooh If 176 of them'are girls, 
how many of them are boys? 



Thereare yj2 2- ^ boys. ^ 

2. Nan has 13 dolls. Polly has 17 dolls. Beatrice has 9 
dolls. "^ow many dolls do th/girls have? 



The girls have dolls. 



3. One day there were 98 boats on the river. The next day, ' 

after a storm, there were only 37. How-many boats were missing 
on the second day? . , 



^ f boats were miss 



mg. 



4.. Thirty-one children were invited to Mar/s birthday party. 
Twenty-six came. How many children did not come? 



'] ^ children did not come. • ' 

' { ■ ■ * • - . • 
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A museum had 372^ pictures? Some were stolen. If 297 
pictures were. left, how many were stolen ? 



^5^. p ictures were stolen. ^ ^ , 

1^ the library there were 213 books. Some new books were 
given to the library. Then the library had 300 books. How 
many books^w^re given to the library? 

- b ooks were given to the library. 

There were 230 animals in the zoo. One hundred seventy-five 
of them were dangerous. How many of them were not? 



animals were not dangerous. 



One hundred seventy-two rockets had been sent off. Then 
111 more were sent off. How many rockets were fired? 



J2 <S^3 rockets were fired. 



306 
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Set 9 

Solving Problems 

Write an equation arid an answer sentence 

* • , 

1- The corner drug store had 987 ball-point pens in stock. 
They sold 14 of then). How many do they have now? 




2. Mrs. Foster had a lot with 540 peach trees; She bought 
another lot with 230 more peach trees. How many peach 
^rees does she have now? ^ 




3. The Lincoln School has a total of 957 children. , If 28 
of them are Tn Mrs. Hoff s class, how many are in th^ 
rest of the school? 
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Claudia is collecting sta/nps; Sl>e FVas .969 stamps.in alj.- 
'^f these, 702 are not African istamps. ' How many of 
them are American stamps? .T* : . / 




Alfred is reading a book that has 234 pages: He has to 
Jread another Al^jDages before he finishes the book. How 
manypages has he read? , * 



Girl Scout Troop 66 sold 596 . boxes of cookies. Troop 72 
sold only 339 boxes. How many boxes did both of the 
troops sell? • - • 



:. \ 10 



- •'■ L . 

7. TheJ^ys collected 436 pounds of paper for the school , 
paper dfjve/ -Th^ giris collecfed 509 poandk Wow many 

pounds of paper d'id the boys 'and girls coHecjt?, 

'■ - • _j- ' ■ • « 




8, John went to the store with 45 cents. > He bought a ball 
for 33 cents. How much money did he have then? 



9. . ' Carol put 15 candles on Mother's, cake. Mother laughed 
and said, "Carol, you know I am forty-three years old! " 
How many mor^jc^tWes should be on Mother's cake?' 



Solving. Problems . ' v4 -'J- 

Use your own paper. First, write^the nuiiiber of the. problem. Next, 



, write an equation. Last, write a sentence which tells the answer to 
the problem. . V _ / 



1. The 14/ Brownles of Mrsi 18 Brownies- 

of Mrs. Webster's, group to go bn a p|c*iic "with them. How many 
* Brownies would t)e going to the picnic if everyone could go? 



> 



2.' • Sixteen boys from the Center School are in^the' Little League 

* - : ■■■ - •■ ■■' ' ' ■■ - ' \ 

baseball team, twenty-three boys from the West School are 

' ; * ■ A_ - v'- . 

members. How many more boys f c.em^ the VSfiest School than the 

J Center School are members of the Little teague?" "^i- 





If 535 cartons^f milk were bought by the school lunciiroom 
on Moriday, and 458 cartons were bought on Tuesday> how 
many were bought both days ? f^3 Ca^*^^^^^^*-^ 





If 415. if these 



cartons were chocolate milk, how man^ were 



regular milk? C^^^t,^^^^<-^ 

Barbara has a collect ibn of buttons. Perfny brings' hei^oJIection of 
180 buttons over to Barbara's house. The girls count the buttons and 
find there are . 321 ' afl tc^elher. "Oh," said Barbara, "I forgot 
to count mine! " How many buttons tfid Barbara have? S^aJ^L^^e^ 



509 



et 11 



Solving ProtH ems- 




A Visit to the Airport 
Follow the directions tor Set ;iO. 

1. Paula and John went to the airport with their parents. Paula 
counted 33 vpassengers entering at the front of a jet John 
counted 82 passengers entering at the back. How many 
passengers did they count? <^^^e^ ^^^t^^^^-t^^S-s*^ //,s^^*2--».^^ 

2. One hundred seventy-six pieces of baggage were piled on several 
trucks. One of these trucks pulled away with ^ 39 ' pieces of. • 
baggage. How many were on the other trucks? '/37, 

3. Paula and John looked around on the observation platform and 
counted 37 people including themselv€s.^f 16 ofthe people 
were children, how many adults were therfe? ,:^^^M^^€4^>t^ 

4. ' A jet landed and the pilot said he had 432 more. miles to go. 

If the totat trip he makes is 906 miles, "how far had he 
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Betty and JJnvare at the zoa The zoo keeper wanted to weigh a baby 
gorilla/ but the baby gorilla wqujd not stay on the scale. The zoo 
keeper solved the problem by weighing the mother gfirilla first ^e 
weighed 162 pounds. Then h^Jweighed the mother gorilla holding 
the baby goritla m her ar.ms. Together the^^ weighed 190 pounds. 
How could the zoo keeper know what the taby gorilla'l weight was? 




Jim said he was going to g*iVe his b^g of 75 -peanuts to.the gorillas. If 




they ate 




ow many were not eaten ?. 



T 
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Solvfhg Problems 

Write-an equation and an answer sentence fo pleach probJ em. 

1. Father had 22 tulip bulbs to plant He found that 6 of them 

* ■ 

> were not good and he threw them'away; He bought a dozen more 
tulip bulbs at a. sale, yow many bulbs did he have then? 



2/ J.ijm had 15 -gli^s marbles and 13- steeKjnarbles. =He gave 12 
of his marbles to Sam. How many marbles did Jim have then.? 




7 



3. - Sue had 11 pieces of .dtdlhouse furniture and Jaclde had • 13 pieces 
;bf doll furniture. While thdy*wfere Playing together they broke 4 
^ of the chairs.- ^ow maiiy pieces of dofi furniture-did they have then? 



4. Mother baked 24 chcx:olate cupcakes^ and 18 • white cupcakes. 



She sent 10 of the chocolate cupcakes to Grandmother. .How 
many cupcakes does Mother have now? 



5. Mr. Jones delivered 22 quarts of milk to houses in one block, 13 

% ' ■ ■ ^^** • . ■ ■ 

quarts "of milk to houses m another block, and 9 quarts of milk to 
, houses in the third block. How many quarts of milk did he deliver 
tp the houses in those three blocks? * 



L , Fifteen airplanes were.at the airport. In one hour < 3 airplanes 
took offend 6 airplanes Janded. How many airplane^ere at' ^ 



the airport then? 

» 






; • 















' Chapter VI 
IiEISGTH ASD ABEti 



, Backgrounia ^ - 

The -concept of inesLsiiremen-t is ^ in^HDrtant one in 
our experience . Quantities to be measxixed involve such 
diverse things as weight, time, length, ax>ea, angle, 
volume; ten^eiature, and speed* In^each case the pro-* 
cess of measurement consists in -selecting a unit quantity 
and. then counting the' mrm'ber of these units which mat chV 
in some sense, the qtiantity heing measTired. v Thus, 
in measuring the'len^h of a, line segment-Js^ we select 
a unit se^^t and ask . how mmrry congruent copies of the 
unit -segment laid end to end with no overlap "^are .required 
to cover the segment being measured . Sajnilarly , to 
£ind "the area of a rejgion^ one selects a unit region and 
cowts how many conggoient copies of this unit/ having 
:only edges in common, are necessary to cover the regio: 
being measured. Note that in both these -cases the 
• concept of congruence* plays 9. major role."^ .This^Jchapter 
•'is devoted to. extending the i<iea of measuring length, 
which has already been introduced in the previous grades, 
and to introducing the measurement > of area* 

A characteristic property of measurement is that 
it is not exact. Thus if a unit ^egmept is laid off 
repeatedly on a segment AB, thet,li^5Ly feitu^^fe^ is 
the following: " , . c 



vhere AB is more -biian 6 unit^ l^^ag "but; less tTian 7" 

uni-bs long.* This situation is commonly treated/-!)^ 

wiiat'fSSas to be the "better of tvo approxl.Tnfl t^onsf r^te^d 
♦i . • " . ' « ^ . ■ i J.*- -' 

saying this is *the length to^ the nearest unit : Thus.^' 

here the, length of AB to the nearest unit is 6 - 

units. 

One might' think this difficfiilty could' be overcome 

\ 

by taking smaller xinits. Generally a measxirembnt can 
be so imp^roved. But ^n^ matt er^ow small the uAit. (or ^ 
how accura'te the measuring instrcment) ve alvajqs face 
the same' kind" of problem. That is^ ve have to ^ecide 



which of the two adjacent unit marks represents h;he ■ 
more acceptable as a measure of the length we are -trying; 
to find. ' " ^ ' V V 

Use of these approximate measurements can caui^e ^cer- \ 
tain difficulties. For exianrple, suppose the three .sides ^ 
of a triangle are each 8 inches long to the nearest ^ \ 
inchy but are actually close to 8 and a half inches.; '' 
If we write "8 + 8 + 8 = 2hy we might conclude that the 
perimeter is 2h inches , \al though we know the correct > 
value for the perimeter is over .25 inches. The prob- \. 
lems . of ' computing with approximate data seem too 
involved for this grade, level • However, they are avoided 
in th^s chapter by treating all stated measurements as 
exact.. *The figures to be measured for computing peri- 
meters have supposedly been drawn so measurements -are 
virtually exact. \J 

The problem of.>approximation for areas is even worse^ 
since, in fitting unit square regions on a rectemgular 
one^ the following sort of situation is likely , 
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In wii±cti all we are sure of is -tha-t -the area of region 
ABCD is l^e-bween 20 uni-fcs and 30 iini-ts- ^^This againX 
is deal-b wi-tb. in -tliis chap-ter "by .-blie process ot consid- j 
ering only "fclie.case of exac-t fi-fc-ting. If -tlie pupils 
ask gues-tions aTDou^t ttii-s_, simply indica-te -tliatr -the 
more conrplica-ted case will "be considered again in 
la-ter grades. ^ . 

In recording any measuremen"t_^ it is necessary t^o give 
lD(3-bii -fclie nimber "iknd* -the measuring uni-t used. I-b is 
meaningless -to say "tlia-t a segmen-t has- -a length, of ,5 
or -bha-b an ol^Jec-t.has a weigh-b of 2, Ins-bead, 'we 
s;^ak if a length of ^ inches or a weight of 2 ' 
TX^Tznds * If. length is measured in terms of some segment 
IvT^lpLch is hat standard (and hence has no specific name) 
we may speaJc of a length of ^ units * 

The early part of this chapter is larg^y concerned 
with finding perimeters of jpolygons. Let the lengrfchs 
of the three sides^ of a triangle he 3 ft., 5 ft.", 
and 6 ft. If congxnent copies of "^these segments are** 
laid end to end along a line, the length of -the resulting 
segment is called the perimeter. It may he descrihed / ' . 
intuitively as the distance • travelled . in tracing' a 
.cjirve. Here the perimeter is clearly ±k- ft,. It is 
a temptation simply to call this process addition anS 
to aay that luh ft. is the sum of . 3 ft., 5 ft-.;, * 
and 6 ft. However, we have silways used the word 
addition to mean an operation, on. numbers only. In 
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measuTemetrb we 'have used "the worxi mea^;ixre "bo mean tlie \ 
number of units. Hence we ixav§ cliosen not to speelcof 
addition of lengths, but to observe that the measure of 
the perimeter is the sum of the measures of the^three sides* 
Thus the answer results from 3 + 5 6 = ±U-j which is a 
statement about ^umbers. In* indicating the perimeter, however 
one must show both the measure and the unit;- i.e., the 
perimeter is l4 ft.,' the measure is .14. 

Please note carefully that there is no xiathematical 
reason^Vhy the meaning of the word addition cannot be 
extended to cover this operation on Xengths or indeed 
on measurements of any kind* This will almost certainly 
be done at some time. When it is done, however, the 
jiP^il should be made .cons ciou^of the fact that an 
extension is bein^made- 

Similar remarks apply to areas • The number of unit 
^regions . covering the rectangular region below is the 
product of the nTTm>>ers of unit segments in the two 
sides. 



Thus the number of unit square regions above is given 
by the statement 3 x = 12 and the area would be 
given as 12 square units, Notice that when a unit 
of area is a square region each side of which is one 
unit of Xength, we customarily "refer to this unit of 
area as a square unit. Thus the square region one 
inch on a side Is the square inch, the square region 
one foot on a side is the square foot, and so on- 

A major reason for discussing area, ajs has been 
done, here, is that the 'fitting of square regions ,on 
rectangular regions gives rise to. arrays of square 
regLons. Hence ^ it is both a:motivatrion and an 
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appllcaliion or Iblae vork on mul-tiplica-tion. Uo-blce -thatJ 
^^'^mich use has been made of coordlnal;e systems ^ "bu-fc very 



lit-fcle Is done^lier^wi-tli steadard uni-tQ^, 
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Vl-1 • ' If^ngth of- a Curve 

Objectives ; To review -biie s-bandard units of lengttL" 
i^cli, foot, yard» a, _ ' 

To strengtlien ability at estimations in 
^ tliese xmits. ^ 

To introduce J finding tlie lenettt^of a^ curve 
"by " straighten i ng" a s^^ring model of it. 

Vo cabxilajry ; Abbreviations for inch., foot, yard* 

Mateirials ; ,Foot xnles Cp^^^^^^^^ly marked only in inches) 
for pupils, yardstick, string (a piece 
about 15 inches long for each ptipil'and 
a ball of it to xise for Joint projects; 
be sxire it does hot stretch easily) • 

Su^ested Procedure : 

Take some convenient object like a pencil and ask the 
class to guess the length of it. (This object should 
be shojjL- tintxigh so that the guesses will be given in 
inches.) Record the guesses and then have some child" ^ 
measure it' and find the length (to -bhe- nearest inch) . 
^ Have a one -inch segment drawn on the chalkboard • * " 
Repetitions of the ^ercise of estimating and verifying 
can be interesting and will ax5* in developing the per- 
ception of length. ^ \, 

Now ^ the same tirLng with- something, longer, say the 
^edge of the chalk "tray. In ' all, probahillty, at least* 
some pupils will make estimates in feet. Discuss with 
the class why a larger i.7TTTt jLs iaore convenient here, . 
but be sure the pupils understand -that we , still could 
xase inches if we wished. Save a see?^ent\6ne foot 
lonjg' drawn on the chalkboard.* Now have the measuremen-t 
done to check the estimates* This may be done with 
several lengths^, (in. fact; this exercise of "estimating 
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d±s-bances and -tiien verifying woxild be a desirat»>B. L 
exercise ai: ^ in-fcervals f or some -time.) * 4. 

Nov discruss' witti the class si-bua-tions wh^n a still 
longer unit might be usef\il* This shoxild lead tp/ . 
suggestions of the yard and/ the mile'. The yard^ for 
exanrple^ wQuld be feasible for measuring the sc'hool 
corridor, >^ile the. mile is more appropriate 'for measur- 
ing the distance from Kev.York to Chicago*. Have a segment 
one yard long dravn on the chalicboard. Some experience 
in estimating distances in yards may also be given. 
Review with the clas^ the facts (probably already 
familiar) about the relations among these imits, iJe., ^ 
12 congruent copies of the inch segment "just, cjbver the 
foot segment and 3 congruent copies of the foot cover . 
the yard. This may be .a good, time also to introduce 
abbreviations fpr^ these units^ as a convenience in 
recording the results': 12 inches, 'i2 ins-, 12"; 
'1 foot, 1 ft.,, 1»; 3», 1 -ya3rd, 1 yd. 

Discuss with the pupils* the idea that so far we have talked 
only about lengths of segments. Now raise the question 
of lengths of other curves. 'For example, if you have 
a globe in the room; • ask ' about J^.e length of the 
equaj^r. In any case, choo^€some curve which is not 
a line segment. Be caro-tf^ that the ob3ect to be . ^ 
measured i^s actually a curve* * Try to elicit fram the 
class the idea of laying a string along the curve in 
question aj:id then straightening ouii the string to be 
measxired. In the. case of the giobe, one simply draws 
the string snugly a3?ound the equator. Here again ^it 
would be an interesting exercise to have the class 
estimate the length. A second- Experiment of this type 
might be done finding the tot al^ length of the, rim of 
a desk by wrapping a string* around it and then measuring 
the. string. . \ - • 



Pup±l ^ s Ijook, pages 3^5-316: Distribu-te -tiie pieces of, jsi^rfjag 
"to -the -pupils • C^^^^gtli of fine wire vould "be as gcK)d - - 
or "bei^iier'.) The pigplLs will need guidance in bow -fco ' 
liold "tlie spring so "they liave "the cor^rec-b piece of it 
'fco measxLsre. Notice -tba-t tliis procedxire is quite cmde. 
The intpo^rtant poiilrt here is to stress the idea of the 
length of a curve^ not to develop any particular pro- 
ficiency • . Explain that you, are only lookihg for answers 
to -the nearest inch. .. After doing part A together, 
p€Lrts B, C, and D could be done by different groups 
-of children* in the class* ' 

Pupil* s boo^ - pages 317-31^ : Problems are s±mpiy 

to 'review the relations among the different units of length. 

They m^ . be useJl either together or worki.ng ind^^ndently. 

Purther activities and enrichmjesit : . , 

1. In Chapter TTL a suggested activity .-vfas using 
the scale of miles on a map to* find the distance 
between cities. It was noted that the distances 
therel; obtained were airline distances. Using the 
method of this secticja, one could lay a sti-ing along 
the curve showing the road from one ci^tjy to another. 
This string --could now be^measxired using the scale . 

of miles to find the road diistanCe . b<stween two cities . 

2. A bright- pupil might be* interested in. using the 
scale of miles ori the globe to try to find the 
actual length of the equator on the earth. Hbte, 
however, that tjhe numbers in question get rather large. 

3. (a.) A good pi^oblem is to find the shortest distance 

from ios Angeles'- to ITew Tork. (This is done 
by drawing a string snug on a globe between the 

■ 

points marked with these names and then conveirb- 

ing the distance to miles, uRlng the ^^>be*s 

own scale.) Some child might wish to check 

this with the distance -given in some airlijie 

■ ^ ..... - ^ 

map, -which might g£ve a distance somewhat 

shorter than a highway distance ciiart. 
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4. 



(T>) From obserwbions ava'1 1 able in (a), above," 
±^ Ttiigh' b be esLSy "to "stinrulate ansve^rs abou't 
the best stop on a one-stop fUght 1>etwe«i 
the two cities* Suggested stops -to C0Q^>are 
• migfht be Minneapolis, Denver, Houston* ^ (Which 
of these cities lies nearest the "shortest 
distance" route?) , ' 

SCTie historic "around **the vorld" jpligjits could be 
studied to see if th^ re&Uy went around the world 
in the^ ^^^^^ nearly - following a great circle 
route,, orjif they went only around the North Pole* 



5* Some child may wish %<x talk about tarajectories of 
seme satellites with nearlljr circular orbits* 



V 
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Lengths of Curves 



1. 




2. 



Look at this picture of a curve. 
Pla^e your string along the curve. 
Measure the part of the string you used. 
The lengtii is (p inches. 



4> 



This is ca lied the length of the curve. 

You have used a ;§tring to find" the length of a curve. 




Look at ^is picture of a curve. 
Use your, string to measure it . < 
- The length of this curve is 7^ J nches. 



0 
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Lengths of Curves 



L Use your string to find the length of the\;urve dralIrT below. 




The length of the curve is 



IL 



Inches. 



Is^the length of the curve below greater or less than r 
10 inches? :y£e<i^d^ ■ "■ 




How much lessthan 10 inches is it? ' Jyt-vod^^ti y 



» 



Length ^ 

1. The seat of a chair is_15 inches from the flobii This is 



inches more than a foot 



2. The length of the edge of a ^esk is 2? inches. This is 

Z inches less than*2 f§et • 

3. Henrys seat is 7 feet from the door, while Harold's is 

3 yards from the door. Which one is farther from the door? 

How iiHJCh^rt her ? :2 V - /^ eet: ^ : * 

4. To reach the drinking fountain Jane has to go 2 feet more 

' . \ . ^ ■ 

than 4 yards. How many feet is this ? 





5. Neil finds he is 14 feet from the chalkboard. Is this more or 
^ less than: 6 va rds ?^ ¥ >6<^t^ ^g^^^^*-^ ^ 




V ■ / 



Length 



6. In playing Piri the Tail on the Donkey, Judy places the tail 10 inches 
from the correct spot^ For Alice, the dis 4 inches^ less than 

a fool Who wa/th.e winner ? 



7. Henry and James use"a ya?i*stick to find the height of a room. 

T hey find it is 2 feet more than 2 yards. ^ The>oom is 

- • ,( ■ ■ „ ■ ■ ■ ■'■ 

feet high. 



8. One space capsule v\^s 5 feet, 8 iKphes high inside when in flight 
Theastroriaut in his suit was 6 feet 5 inches tail. Cbuldthe 
astronaut stand up straight jn the capsule? OZc . 



9. Amys doll buggy is 3 feet' 5 inches long. Jerr^guick has a 
<^rgo body 1 foot, 9 inches lon^. * WiH Amy's biiggy fit into the 
cargo body of Jerrys-truck? Why? / , " 




VI-2- Perime-bers 



' ■ J 

rs of PolyROiys 



Objectives ; To in-troduce perimeter as the length of 
^- a polygon. 

. • . \ ■ ■ * - 

.. - . To determiTie' perimeter by laying off 

segments on a straightedge • ' 

To .determine perimeter "by adding measures 
, • of the .component segments. - ^ 

• Vocabulary ; ^ Perimeter. ^ 

Materials : Y^dstick (for teacher) 1^ rulers Cf or pupils), 
jpug 1 etia^ board, thumbtaclcs', string, o 
. . * . ■ ■ ■ " 

SuggestedT Procedure : 

Remind the class of the vork in the last, lesson on- 
f ind1 rtg lengths, of curves. Ask if this method of 
laying string on a curve was vexy precise, (The answer . 

' should be no. It is quite crude and -there may very ^ 
likely have been arguments over the . coirrect answers T 
in the last lesson.) Indicate that this time, we " i ' 

will i-ook for better ways of find±ng the lengths of ' . 

Ipolygons « Review '.with the:, class what a polygon, is :^ - . ' • 

• (a .s^^oi^^Ie closed curve which is a^xihion of liafls segments.) 
Ask whether any of the curve's measured in the la^t les- 
son were polygons- (Yes,« 3 \vas a polygon.) 

Indicate that a speciSLLword is used fo"^ the length- 
of a "polygon. It is r^l T ed . the perimeter of the polygon. . 
In the last lesson^ we found the perimeter, of the curve in 3 
to be about 11 inches . * - . " 

Pupil *s book, page 319 : .Have-on the board a drawing of a 
liae at least a. yard long ' with a -point ^ O - marked near one . , , 
end. -Ask a pupil to use either his string or the edge 'of a " 
sheet, of paper to mark, on the board^ starting at O a segment 
which is congruent to ^B. Let him mark the endpoint ^ 



•bo remaind us It came from B . Now have 
a second pupil lay off a segment starting at ,3^ and 
congruent to - BC, marking the endpqint . ' Continue 
■until all the segments^ have been meirked, yielding a. 
-figure simlj^ar to the one belov. 



^ " ■ ^ ■ ' — ^-^ 



i 



Lead "tlie class tio' see tha-t -fhey now have congruenl; 
copies of the segmeirts of the polygon '2-aid end to end; - 
"Try also to elicit ^ the idea that this.' is exactly vhat 
we, get if we lay a string on; the, polygon "very carefully 
and straighten it out. 

It is* easier to do this for a polygon ^than for a. figure 
with a curved "boundary • One way is: (l) trace the. . " 
figure on tracing paper, marking eacto vertex (corner)- 
cleajTly with a dot; post tracing, paper smoothly . oix 

a btjyLletin hoard designed to accept thumhtacksj - 

place a thumh tack accurately and firmly at each ' 
\ coi^r,..-^I^Ving"e space to jallow the string to . * 

;.siip /under the laead; , (h) • put a smaii pencil- mark \on- 
the string near, its starting end;. (5) run the string ' 
aroxmd outside the" tack at A, outside at By inside 
at' and outside at and A; (^) pull the 

string snug hut not tight ..^ Now the strinfe should lie 
almost exactly so as to cover all sides of the polygon. 
The string should cover itself aloi!^ a part qf the 
segment GA. The original pencil mark should he here. 
All that is needed now is to mark the unmarked staring 
at the place where it passes that mark Then, unwind ' 
* the string*. ^ 15^^ ;&jre preserved^ ' If / 

aJi t];ie work has heen done ^ccmrately , the measures - 

hetween the marks* on the. string and the .points..- 0 .and" 

A^. on*the line should he (approximately) equal* 




T]ti±e sh^ia T>e yeriflea dli-ecIO^^ 'tay pla cing the string 

■ \- . against 'tl^ line w XT there is a slight difference, it 
\ - vJJLl heljD to eniphasize that all measurement (and es- 
pecially tne crude kind ve are doing -here) is inherently 

, inaccxirate.. ^ > • 

' " It may also he desirahle to have two different (sets 

of ) children measure the line segtnent OA^ and the 
length of string hetween the marlcs jLn -the same units , 
say inches , and. then to compare thei?r results « Further ' 
^ ^ STTial3- discrepaiicies etre likely -to occiir. These can he 

^ > lised "both to remind the children to he careful their 
use of measuring implements .and -to illustrate furtljer 
the inherent inaccuracies involved in the process of 
. measurement. 

""There are other variations such as^ actually . mea^xiring 
the difference hetveen the length of string as marked 
and the length of the segment OA^, This measurement 
4 should he taken vhile the' string is- held agaixist the 

>y - * segment on the chalkhoard* This measurement might he 

\ conrpaxed with the difference of the measurements bb- 

tained from the segment and the string separately. 

■ * . i (The perimeter of the figtjre as i^ appears in the; pupil's 

; . * hook is 29» inches.) * ' 

Leave this ; material on the hoai^', hut turn wi-bh th^ 
pupils to p&^e./ 320 ; in the pupil's hook. Have;>^hei •■ 
\ pupils follow the instructions for finding the perimeter 

using the same porocedure as above . ' 

Now have the pupils turn hack , to page -319 in the pupil •s 
/ hoolsf. Ohserve that the figure consists of segments so 

^ that we could, if we wished, measrire each of these * 

segments .^^ Haye some chlj-d measure -AB. Elicit the fact 
that this is ^^f>o the le^ g€h of " OEB£- Wl^r^.; (Because 
^ .AB .is .con grue nt rto OB^ X. Record this length above 
. \ • : . . * OBj^i Treat the other. «g2iimts similarly. .The drawing 

■ on thie chalkboard wiill then ^look like this t 
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R emin d -tlie pupils thai; before -tlie perimeter was found 
Just "by measuring QA^. Try to alicit the idea that 
another way to find the number of inches in the per- 
imeter would he to add the numibers of inches in each 
segment* An eguaticm that describes -fehis would be 

6 + ^ + 6 + 5 + 8 = 29* 

This equ^ttion shotid be written on the board. Thus^ 
the perimeter is 29 inchbs * This also should be 
written on the board. Hbtice tl^ convention ,at tjois^ 
point that we add only . jujmber s ^ ncrt^Jjaches* irery 
sure^ however^ tha^ the pupils^'^JltrlQ ^inrply ssqt the 
* 6tnsw is 29 • To ^tescaritSt a perimeter ^6r any length) 
one muCst give both the' number and the unit : iafvolved^ 
as was ^dpne above in indicating the pertm^er. 

Pupil»s book, pgge 321 : Go tlirou^ th^-s 

page together., Ilotice in particular the questions to 
be sxire that the studerrt understands clearly that the ^ 
symbols kO feet and 14 feet refer to the playground, 
not to the picture. Some <^bdLldren find this co23$dsi23g. - 
Be sure that inythe last twc^^ines 'the pupils write ^08 
feet, not Just 108. ^ 

^'P^^'g i£9^ pages 322-323 : This problem seeks to check 
again on the understanding that,^ length must involve 
both Tnnnber and unit, . 

Pupil's^ book, pages *32^325: These-pages" review the ideas 
of , the section. ' ^ 
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Perlrrteters . 
1. Find the perimeter. ^J^.^.,^^ . 



E 




Perimeters 

2. ^ We will find the perimeter of the polygon drawrt below. 




B 



A 

Mark a segment congruent to AB on the line below, 
starting at 0. 



Next to it mark a congruent copy of st. 
A/lake congruent copies of all the segments!^ 
Call the last endpoint "X. 
Measure - OX. , / 

the ler^h of OX is ^ inches. 

V . ■ : — "tt — . 

The measure Of OX js ^ 

The perimeter of the polygon is iqches. 
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Perimeters 



I ml. 



3. This is a picture of a playu^und. 

We want to know liow mucWence is needed for the playgroyi 
* That means we want the ^^^yt.c.-^n^.e^&t^ ' o f the playground. 

% ■ 




Below AB . is a maric iikf this: 40 ft 

Does thirmean that AB is 40 ft long? ^9t^, 

Write the math ematjca I sentence which we have to use. 

' "^^ : . f 

Th^ perimeter of the playground^ is t^^^ez^ . 
The length of fence needed is ^ 



4 




Perimeters 



4. The Jones family decidpd to dedorate tha front of their home for 
the Christmas season. 





' ■ ■ r 

Atory wanted to put a str'mg Of colored lights around the window. 



Mr. Jones said he would buy I ights for the window or the; roof. 

He would not buy lights for both.; He woi^d decorate the one which 

required the shorter string of liglh'ts. 



4. johnny m^asvired'the three sides of the triaagle. 
' He added the numbers in his measurements. 
He wrote the*equiat ion 

* ' ' 

6 + 6+ 8 = 2a 

* . Mary measured thevfour sides of |he window. 
She added the numbers in her measurernlnts. 
» She wrote the equation 

^ \ 3 + 7 + 3" + 7 = 2a / . 

The two numbers were the- same. 

What other fact did Mr. Jones have to ^now? ,s:^;c<^yr^:,^^^J;?r^^ 

Did the Jones family decorate the winBow or the roof ? .■^%d^^..^<^^>U.,»^^w - 
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Review 



1. This is a picture of a STOP isign. A thin black border is to be painted 
around the edge. , 

• V ' ' lb in. 



STOP 




10 in. 




How many inches of border must be painted? ^J^^^^^y . 



The edge of the sign is a polygon. 
The perimeter of the polygon, is 



The measure of the perimeter of thepplygon is 



So 



Z ' Use your ruler to find to the nearest inch the perimeter of the 
polygon below. % ' \ ' , 



o jr 
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D , 



/ 



C * 

V 
B 



The perimeter of ABCDEF 



O 
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^leview 



3. 



polygons below. 




The perimeter of AfiCD 

The measure of ABCD 
is ^ . 




The perimeter of the star 

is / ^ ^c-i^^A^e^^ 



V 



i3 
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71-^3* Using DifjCereirb Unl-bs v / ' . 

Oto;}e<rtlve; 'To deal vi-th lengi;hs' depressed in more 1:han 
one unit, sucli as ifeet and Indies- 

Vocabialary ; (Ho new words*) ^ . . ■ 

^-berlal s : Colpred ^t^aI v 

.; . ■ .. . . ■; . ■ . ■ ■ ■ ■ .. • ' •- ; ■• 

Stfcgges'bed Procedure: * * . 

Have ia chajrt llTce fhe one .l>el6w drawn on theichalltboard 



1 


ft 






.. : 3.: 


• 'ft., .-. 






■ ■■ ^ 








5 


:'''ft..-. . 




? ■ V 



. Remind -blife children "thai; a iengtli may l3e .glVen. In^ 
r sevteral ways.. / Redfer -to lilae^ chart and ask for another 
name f bi: 1 :^oot* (l2 Inchest) v Proceed 'to fill in 
the rest of the chart • . Xhis may require, seme prdnrpting. 

^ For ^exaiirple.,. once it 15 estahlished. thsrt there, are 36 
Inches in, 3 feet> you can elicit the fact that in' 
h- feet the nuniber of Inches mu^t "be. 12 more* Since 
36 + 12 = 48, this mestns' there mus-^ be Inches in 

- h feet* Since these facts wilX not be familiar to all 
the class^ the chart may he left on the chalkboard to 
Tzse during the discussion* " 

iTcw ask for another way of saying Inches. B^y : 

• referring to. the chart^ notice that it is more* than 
3 fecrt^ but less than h feet* It is lO Inches 
^re than 3 . feet* This' is . comnlonly written as . , . 
^ ^ feet . 10 Inches * / ; , . - . . 



J. 



40 
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Discuss vi-bh -the pvrpils -fche si-tuations they can recall . 
where -dis-tahce is expressed in this way • Examples * 
laigh't.he: - - 

A.mEua;: 6': feet" / 3. inches, -tall. ■ 
. A pC?le vault of 16 feet 8 &ches- 
. , ■ . hroad jvmrp of 23 feet 5 inches. ' 

■ The edge of .a tahle '4 feet -2 inches long* 

.This is a v^ry comnion way of ^^acpressing lengths. To. 

em ph asize the equivalence of , different ramesy have the 

pupils txirn to ± PuTiil^ s booli, page ^ 326 " and ■ - 

complete these* tables, ^referring to the ciiart on the 
hoard as needed. ' " ■ ■ • , " _ / , 

Now draw on. the chaUchoard a figure like the one 
"below, /including the; . length markings . 

' -'V v ' -l? ;ft.;-;3,.in-': *.>^: ■; ,\ 




12 ft. . 3 , in* 



Indicate that this is. a picture of the floor of a room 
-and that' you. are interested' :in the pe^lmeterV, Ask . the 
class to imagine laying a string around the " floor and^ 
jstr^ghtening it out (as we did in Section l) . The 
string woiild -then look some-thing like tliis: ■' 
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-i2 . r-b.. 3, in. 7 ft. 2" in. 12 ft. 3 in, '? ft* 2 in. 



Make such a drawing on the board. Have the. class. 

^ Imagine ' tha^ they take a pair of. scissors and cut this 

string into eight pieces. For example,- the first 

section would l^e cut into a 12 ' foot Apiece and a 3 

inch, piece. Colored chalk might be xised to show -fche 

longer and shorter segments' in contrasting colors. 

Then iia^gine rearranging the pieces *as slaown. below. 

' ' ■ . ^ ft - ■ 

Draw -this- on 'the^^jj^oard , again iising the two colors. 




. 12 ft. 7. fTj>. . . .12 ft. 7- :^. B 



•The line segment to the- right pf B -represents 
a-.iength of . (3 . + . 2 +v3 •+ .2) inches. . ■ \. 

Elicit the fact that, this has not altered the length* 

■ ... _ 

That ' is^- the desired .perimeter is the length of ^AC. 

But we know that . the ■ nimber of feet in- ^ is ^ given 

by the- -equation' , . 

12 + 7 + .12 + 7 = 38,. r. 
a,3qa^the number of. inches in BC 'is given by the equation 

\ . - ' 3 + 2 + 3 2 = 10. ' . 

' ' '. • ■ ' ' . * * 

Thus, the length of AC may be' written as 38 feet 
10 inches-. ^This is the perimeter o^ the floor* ■ . 

Lead the class from this, example to the understanding 
that 'in /co^b^ing lengths one adds the numbers of fset 
and the 'numbers of inches separately. ^ 



Pupil *s "book 326-327 ; Question 2 Is rou-bine but in 
3 the perimeter comes out as 23 . feet 26 inches . 
The Xast few questions in 3 try to lead the pupils ' 
to rewrite this , as 25 feet . 2 ^Inches. This may call, 
^fpr discussion. Question ij-. ' involves the same ideas 
applied to yards and feet. It is^hoped that . the pupil 
will see that, while 12 yards 5 feet is correct, 
a better way of writing the* answer is 13 yards 2 feet 

Pupil^s book, pages 328-329 :- Review. ^ ' 

The problems may be done by pupils, working indepen^ntly 

or together, as you see fit. 



IBsing Several limits for f*erimeters 



1. Complete the- table. Give another name for each length. 



6 ft 6 in. 




ft 10 in. 



'ft. Z 



4 ft . 7 in. 



43 in. 



21 in. 



3^ 



67 in. 



Th is is a picture of a triangle. 
We shall find its perimeter. 




5 ft 5. in 



The equation for the numbier of feet is 
The equation for. the number of inches is H j- Z-fS ^ / / 
The perimeter \% J iJ^ //^JU . . 



Using/several Urrits for Perimeters 



3. . /this is a pictu re of a pofygon. 

/ ^ . ... . . ■.■ " 



/ 

/ 



/ 



/ 



3 ft. 4 in. 




How many sides does. it have? _ 
We S'fiall find its'^perimeter. ' 

The equation fbr the number of feet is £ ~h3 -h^ -hC? -^-^^^3 
The equation for thfe-Rmpber of inches, is ^ j-M -t 2 ?-tO^ 
The perimeter is 2. feet 2, inches, - 
Is the length shown in inches more than a foot? _2 
The length in inches is the 'same as '^-^ f e 




CL incties. 



4. The lengths of the three sides of a triangle are 
; 4 yd. 2 ft, 5 yd. J ft., ' and 3 yd. 2; ft 

The perimeter in yards and feet is /3 2. 



Review 



L Tftefour sides of a flower bed have lengths 21 ft 4 in., 
lOfL 6 In., 21ft. 4in., /^nd 10/ ft. 6 in. 
A fence is boi ft around it 
The length of the fence is ^2J/:.:io.^. 
Is the length shown in inches more than a foot? 




If ft is; write the length in a -different way. ^3 .;^ S'.c^.^ 




2. This Is a picture of a yardstick. It is one inch wide. 

■ - - . . ' — ^ — : 



Its perimeter in yards'and inches is :2 :? . 

Its perimeter in feet arid ijiches Is , ±-^j , 
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3. Th Is is a pictu re of a polygon. 
It looks like steps. 



CNI 



3 a 0 in. 



Each* step is 6 inches h igh. 
Each step is 9 Inches wide. 
The perimeter of this polygon is • 



r 



4. This might be a picture of a launching pad^for an interplanetary 
fliissile. 

.. <^ ■ . ■ - *■ 

55 ft 



— |£llft 

ir ft-^ 
11 ft-> 



55 ft. 

What is the perimeter of the pad? 



ERJC . 
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329 



VI-4» Using Fractional Units - ^ 

.. . . ' ..- ' ■ : ■ • 

Objective ; To use th^vjialf and quartjer inch scales \on 
tlie 2ruler*. ^ 

YocabiTl ary ; (Ko nev words») 

■ " ■ 7 ■ ^ ■-■ 

■• ■ V ■ ■ - ;■ ■ ' ■ • . 

Ma-berials : Rulers (pre^rably marked only, in italdP- and 
► quarter-inches . ) ^ ^ 

^ Suggested Procediirev ' \ 

Discuss vittt tlie class the »f act that so.^etr In this 
chapter, the smallest unil; vised has "been ±he inchw Ask y 
^±f there are time^ vh^ ^"s^e might want'toWse a smaller 
unire* Brlhg out the fkct that for; short lengths 
we often vant a more careful descriirtion of ^ length' 
than to thecnearest inch," The diamete^' of a ring j^o 
go on your finger is one ill\istration» 



Have the class examine their ruler^ ana r\ritA/s^<'4Ly%t:^^^ -hv^^ 
half inch marks -divide each, inch segment into^tw. ctonffruent 
part's . Similarly^ the quarter inch , marks divide each half 
.inch segment into two congruent^r.parts . If we - wish to do so 
we could us,e either the half -inch or quarter-inch as a ^ 
unit se gment for measuring. Puioil^s book, pap;es .^jO-^^^lI . 



lookin^g at . problems 1 emd 2. discuss with the 
class that these len^hs could "be wrinrten in several 
ways. For example, in 2 the leiigth of is given, 

as T quarter inches. Have the ptrpiXs loplc at the 
.ruler and count" 7 . "guarifcer inches frcan -tbe ' O point. 
Harve^them notice that the first foi^r quartei- inches"" 
.exactly cover the one-lnch segmernt^ . "the length 

of ST could equally well have he«n described as 1 
in. 3 quarter-Ins-. We use the^abhreviations in order 
to make the notation as^ coi4)act' as possible. Similarly, 
the length. of R& can be written as 10 quarter-ins.^ 



or as 2. ins. 2 quarter-ins,, and ^the' length of RT 
as - 5 ' quarter- ins. or as 1' in. 1 quarter- in. In 
the c^e of BS, still another way of writing ^t wotild 
^ "be 2 ins. 1 half -in., since '2 quarter- inches . 

;)ust cover one half inch. A, similar, discussion can^ ■ • 
he applied to the lengths listed in . 1. . ' 

[Kote tb teacher: A length such as -^V ins. 1" half -in. ■ - 
/ is' commonjy called "four and a h^lf inches".. Similarlyv- 

5 insv 3 quarter- ins. is. ponnnotily called '*five and 

thtree-quaarters finches". There is no objection at all 
► . Srto using -the standard oral terminology. Until 'inpre work 
• hsts been done with rational numbers, however, it has. ' 

seemed better to avoid such numbers as 5^-] ^ , 1^ 

. ^iscuss. with the class 'that the work they did in the ■ 
last lesson of aji^dfng separately 'numbers/- of feet and -. ■ 
n-unfbers of inches applies here to ccaiibining lengths^ ' * 
writ-ten, for example, in inches and /quarter- inches 
Pupil *s book> page 532: ' ■ J' ^ 

In questions 3 . and k tiave the pupils 

A/rite their answers 'SO the half - or (garter- inches. sho>yi' ^ . 
are less"- than an inch. Thus for 3 an answer^-bf ■. 3if- 
ills #^2 half -ins • is* correct, but should- be rewritten * 
. /..as .35;. ins. ■■ 0// half:-^in,^.or .ju^t •35. .ins,. ■SimilairlyV - . " ■. ' 
>for k the answer, 19' inches^ 6 quarter-indaes,"* should 
be rewritten as 20 inches' 2 quarter- incl^iu , 

^P^^'s book, pages 333-32)^: The review exSreise should be 
dene independently^ 



Measuring with Fract^onal Units 




5^7 



2 



Take your ruier., ' ; - - 

Measure each side of APQR in half iriches. 



Length of PQ is 
Length of qr is 
Length of /Fr is 



half-inches. 



half-inches, 
half-inches. 



The perimeter of ^ PQR is 2. half-inches. 



'i 



/_ 
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So 



Take your mien, - 
Measurt each^ide of , ARST in quarter inches. ' 

Lengtii of ' RS ' \i //? quarter-inchesv ■ 
" Lengtii Of ST is - 7 quarter-inclies. . 
^ Lehgtii olI^RT is / quarter-inciies. ' 

Tiie perimeter^of A RSt is - quarter-.inciies. 



1'5 : 



■<5 - ■ •« 
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3. Tfie sides of a triaityie are 



* 12 Ins. 1 half-in. 

* * ^3 ins. 0 half-in. 

,9 ins. 1 half-in. * 

• • ■ 

.■ 5 ■ . ■ 

The perimeter is ^S.^ .oJJ^--^ 

~ ! ■ .iJr : 



I. The sides Of a triangle are' 

■ ' 4 

5 ins. 3 quarter Tins. 

" 8 Jns. c 2 quarter-ins. 

6 ins. 1 quarter-in. 



The. perimeter is 
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. Review ' • ^ : 


1. Measure the sides of Za ABC with yoyr ruler. 




Showthe results below. 

i - * 




■ , \ • C 


\ 






- >^ • >V 

>^ ' ^ ■ .. 


- 


/ -v,^ - . . .> • ■■ < ^ 

. ■■ : V ' , ^ ^ ^ ' / .f 


■ ■ * - - . ' m' ' , 


Lenglh-of AB IS , \ insi 2. 


- quarter- ms. ^ 


V Length of EC iS ^3 rns. / 


quarter-ins. 


Length of AC IS <^ ins. ^ 


quarter-ins. 


The perimeter of A ABC IS y 


^ quarter-ins. 


Do the quarter inches make more than an inch ? 


^^^^ ^ 


If so, write the perimeter in a different way. 




/ O inJ - ^ quarter-in 






I' . 
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/Review * 

2. Sally is ^iving-a-party. 

She wants to make a sash of ribbon. 
It will tak6i 27 ins. 3 quarter-ins. ' 
She also wants to make a bow piF ribbon. 
This wiH take 15 Ins. 3 quarternns. 
She has 43 ins. of ribbon. Is this eno^ugh? 



3. A rectangle has sides whoise lengths are 

3 ins. 1 half-ih., 2 ins. 0 half-in. , 
. 3 ins. 1 half-in., 2 ins. 0 half-in. 

Is the perimeter as much as a^foot? "Ttn 

The perimeter is //.^ . v . 

- ■ . ■ . ' . .. ■ . , • '•■ 

4 The edges of the cover of your pupii' s book form a rectangle. 
The sides have lengths, to nearest half-inch: 

(bottom) 5^ ins.. 7 ^ half-in. 

' (right side) // ins. , / Q half-in. 

(top) ^ ^ ins./ / half-fn. 

(reft side) >7^ ^ ins. / ' z:^ ' half-in. 

The perimeter is i . iris. , ^2. half-ins. >^ 

; V The perimeter Is y^^^;:€ii,e^ . t han 3 feet 
"The perimeter is .A^^^ jf^sf^^' than 4 feet : 
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VI In1;roduc-tlon 1:o Area 

...... > 

Objectives: To introduce area of a region as the 

nimber of congruent copies of seme xm±t 
region necessary for covejring that region. 

To introduce the. square region as a 
, desirable imit* * 

■ * * . • 

To -consider the area of a rect€tngular ^ r 
region.. . .. 

Vocahulary ; Area^ square inch>. square. foot. 

Materials : A rectangular region* l8" x 3(i^ dravn on 
the challcboard or on paper.,, a supply of 
. 6*' X 6" square regions cut from paper 

(at l^ast . 15' ^of them) . ' - ; 

Sxiggestfed Proced-ure; 

Review with the children wliat it means- to measure a 
segment AB* Try to elicit from them that- . it means: 
selecting a unit segment and then finding how many non- 
overlapping, congruent copies of this unit segm^t are , 
necessary to cover AB« ' 

Now ask what it would mean to measxire a region * l£ke, 
for example^ the, rectjangiilar r^lon you have drawn* 
Tiy to have the chndyeh reach- tlie .conclusion that it 
woxild mean fleeting some unit region and finding how 
inany* congruent. . copies of - this xegion are necessary 
to cover- the region to be' measiired.- 

Then raise the question as to what worStd be a good cdblce 
.for a unit regiottw The children will prohahly- 
immediately want to choose a .^squetre region, but do not'. . 
he In too much of a hurry to dp this^ Try to get the . 
children to think why they prefer^^a square jregion» One 
^reason is that they have seen in Chapter IH fiow the 
pl|Lne can "be " covered ^wi%h non^verL aggplhg square regions J 
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To be stire they do not think thart the square is the ' " 
only ^region with this property, have them ttim. to pages 
335 and ,336 in the pupil «s book and rind the two^ ^'^ 
areas vhere the unit region is not a'sqiiare one. 

After considering the possibility of other choices for 
a xinit region, retiim to the square region and agree 
that this is the common choice of unit. Bring out 
the 6" X '6" sqiiare regions, suggest that one of these 
be used for a unit region, and find the area of the 
^large rectangular region on the board • Have the pupils 
fasten the unit square regions pn th4.s rectangular region 
The figure will then look roughly as follows. ' 



1 

I 

}. 


i 1 1 


1 
1 

f 


L 


"in 


1 1 .. 



■ Try 'to; elicit from the class ways of finding this area. 
One way, of course, is^ Just to count the unit- squares ♦ 
Have. the pupils notice that this' is exactly what they 
had. to do In problems. 1- and '2. /But try to' have' 
the pupils notice that there is an" array with 3 rows,' 
each row having 5 .unit regions. Thus the" number of 
square regions must be , 3 x 5, \ the measure is ' 15, 
and .hence the area is 3x5 units or ' 15 •omits/ ' i 

still looking at> the . rectangul pit region .on the, board/ .^J 
ask If the. Icmger side of the rectangle is 5 ^ 'units > 
long. ThisV question should produce an argitaent . 
answer .depends on what we .are. uising. f or a uirLt of length. 
If we use a side of axar square : region ""^Js a unit of Jlfength 
tiien It . Is" true that the lengths ''of", the ^Ides of the " 
2j'ecH;angul^; regioti are" 5 . ;axid • 3 units .V Otlierwise 
-tiiis is not true. -This sxiggesis that it might, be very • 



useful if ve not only choose square regions fbr xml-ts 
ol* axea tut cli6ose thoai so their edges are one \inlt 
long- If n^engths are "being measured in inches, we will 
commonLy use for a uiiit of area a square region one . 
inch on a side. This is called the square iho>h > IJraw 
a pictiire of this region on the board* . Similarly, if 
lengths, are measured in feet, we may .iise the square foot 
as a unit* Braw a picture of this also on the board. 
Dp' kiot make any particula^r attempt to d-evelop the 
numerical relation between square inch and square foot, 
but. notice that it will take a large number of square 
inches. to fill a square foot* For each tmit of length^ 
there is a corresponding square, unit of area* To 
emphasize- that, we are malting /this', choice, we often, 
refer to our unit of area as a squ£tre unit* . 

How suggest, t^t instead of rjaeasu3ri.ng a region, by- ./ 
fitting unit square regions on it, it might be .bettei^'^- / 
to fit the region onto a coordinate system, such as 
we -used in" Chapter TTT* ,<^Phen -have' the children turn- ^ 
to page "j^B' . ' in the pupil's book* For these experienc 
try to lead the pupils to the undei:standing -tha-£, for 
a, rectangle,. the number of square units in the area 
equals the product of the number^' of lineatr units in 
the sides (provided we have elected *tO\use^corre^p^ 
linear and square ' units ) . Call;: the pupils''' atte^ntion 
to the f 6Lct that it is convenient to use? - - bold letters 
as names for regions* ; ,[ .;i / ^ , / ' 

Pupil's book, " pages 3^^:C>-3-^3 » ' / : 

The prbblCTis in ; the review, pages permit some us^ of . the 
princip-le abQve by having "^he pupils .think of regions 
s^s cut into' parts and. then adding the. mmbers^ -units 
for tl^e different piarts * The problems can s&so be* .done 
easily just by counting unit -s regions. In either 

case they ^enrphasize the -meaTTlng -of area« \A discussion 
of how • different pupils ^^aolyed problems': could be useful. 
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Areas 



1. Let the region bounded by APQR be the unit region. 




The regions in the drawing are congruent to region PQR; 
Look at quadrilateral ABCD." K 
It is the edge of a region. 

Count the number of unit triangular regions in region . ABCD, 
This area of the region is units. 
The measure^ of the region, is 
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Areas: 



2. Let region PQRS be the unit region. ^ 

regions in the drawing are congruent to region PQRS. 



: nl :l :::: :I: :: rf! :!»:!: I: ji;r Hi:? :ri Hi 



Q 



K. 



Loolc at the simple closed curve shown with heavy lines. 

It is the edge of a region. 

The area of this region is ^ units. 

The measure of th is region is 
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0 1 2 3 4 5 



6 7 8 9 10^11 12 13 14 15 1^^ 

■ \ ■ ■ 

- — ! Unit of length 

Square unit of area 
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Look at tbe facing page. 

See the Units of length and area. | 



3. Look at rectangle ABCD. . ^ ' 

It is the edgl^^^ region called R- » . 

The length of AB is ^ units. ' . ' ^ / 
R has 9^- unit regions in each row^ ' 

Thettmgth of' is units. 
R has . v5^ rows of unit regions. 

> An equation telling the number of square units in Rl is 9 ~ ViT. 
The area of R is square units. A ^ 



4. Look ^ rectangle PQRS. 

It is the edge of a region called 

The length of "PQ is y units. 

Could you use the numbers describing P and Q to find this? 2ie<z>< 

- The length of PS is 7 units. 

Could Ypu use the .numbers^^d^^ P and S to find this? ^^^^ 

S has 7 unit regions in each row. V 
An equation telling the number of square units in S is ^ X^^^f 
The area of S/*^s ^ uare units. 




; Area ' ' 




0 1 .2 3 . 4 5 6 7' 8 .9 ' 10 11,12 13 14 15 16 17 



^ - unit of length 

I [ square unit of area 
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'Area 



Look at the facing page. 



L ABCDEF is a simple closed curve. 
It Is the edgex>f a region called R- 
The area of' R- Is s qjuare units 




2. PQRSTUVW is a simple closed curve. 
It is the edge of a region calte||d S-. 
The ar^ of, 3 is s quare units. 



3. HIJKLAWO IS a^imple closed curve. 
It is the edge of a region called T 
The'area of X - is s quare units. 
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Area 



L Look at the facing page. ' . * ; : 

Thearea Of region ABCO is V square units. 

Join the following points in brder: * 

(6,5) (9,5) (9,71 (6,7) (6,5) 
4^(lthe figure PQRS. 

The area of region PQRS - is - square units. 

^^^heiirea^d^^^^ which is outsjde region PQRS 

?s square units. V- 



2^ look at the fac 

r ' ' ■ - ■ ■ . 

Join the fcrflovying points in order: 

(9, 12). (9.15), (7.15); (7.16). (9,16), (9.17). (^17), 
(6.14). (8,14). (^13). (^13). (4 E). (9.12), ^ 

mat symbol does the resulting clos^ figure look like? vS 



- . ■ ' > a 

What |s the area of that closed figure? // .s quare units. 



Area 
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Unit of length 



• J: ^r~] Square unit of area 
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Further a crbivi-ties and eriri«hmen*t.: 

1* . Some pup'ils- migh-b en^by wor}cin§ togetiier to msLke- 
" a ^'drawing of a square f oot:*divided into square >• ' 
: . inahes . Tbey could then find the n-umber; of - square 
. inches in a squiCre foot either "by ^ counting: them 
directly, or hy breaking up the-aLrray into parts^ 
they Imow — for exairpie. Into four <5 x 6. arrays*^. 

the tiling patterns on 'pages 335 . and 336 
in the - pupil^s^ hook, interested spme pupils, they ' . 
might enjoy trying to make such patterns of their 
^ . vn with various .kinds of ^ congruent regions ♦ For ' 
* exfenrple, any set of congruent "ijuadrilaterals can . 
' ' he fitted toigether. ■; " ' . 

A different pattern, using a general triangle, 
is the following. 



'At 




■/■:■ 



If qne pidcs cnit one of the -tari^ijagular regions to- 
. » V'_ . examine^ ^e finds there is a square -on th^ iQ^oiSsnuise' ; 
(iong^t- siiae) of four trieuagular tiles^' yhile 

on .ea«i of the shorter side& is sgfaare fpiiaed from* 
two Thisf * shows a; special . ciase' ' of ' the ^famous 

■ : ^ theorem (of Pythagoras); that- fc3r . any . right triang^ie " ' 
. -^^ the area :pf -the s^fcere ^dn the hypotenuse i^^^ 

sum of the'-areas of the: squares . on: the shoirter . 
\- -sides; ... ' 

3- Seme regions whose boundaries jetre not .ali straight 
lines may he covered hy non-av:erlaEping units whose 
boundaries are not necessarily all sta^aigirt lines 
nor curved ^ines . - ^ 

.^These figures are examples- ^ 






The circle con-' : 
tains ^ six units 




Tbe . circle con- 
tains: six units 
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VI-6* Jkmxbling Edges of " Recrbaaagl^s " • 

Objective ; To observe tiie effect .on perimeter and * . 

. of a rectajigle if ' the. sides, are doubled, 

Vocabula^r- -(i^^ ... .* " ->* 

Materials : ITine oar more congcuent r ectangulajr. . slieet s " 
... of paper with -provision to mount them on * 

^ - tlie "idialkboarii- or -other -cbnvenie^^ ^. 

:.. ■• ■ : . ^ ■ - ■ . -■ ■ - 



Sliggested Procedure:. _ ' \/ ' ^ ' 

Invent some- story that vill intjroduce recrtanguilar regions 
pne. Qf which has sides twice as ■ long as the other. ' ■ 
For. example^ yoyji might tell about a man who had two. • 
rec-fcangular , flower •"beds, a small one in ixi's front yard 
a^d-.a larger one in Jiis tac^^ a 
flower- ^hed: in the hack ^yardj are jusj;. twice as long' as , . 
thoi5e;in>the front yard,. ^, He put \ip a f enc.e around Si^ . • ' 
froirt ±3:Swer hed.and found' it n^ok . 20 feet of fence - 
Then "ask how 'many, feet of. fence will be needed- for -i^he 
flower bed in- the hack yard. -Bef^ure the children 
understand that, they are comparing the perimeters of 
the two :rect;ai;gles, bu t> ^ not try to. settle - any ^ 
^differences of opinion. Simply make note of the sug-, 
gest ions . - ( Quite possihl;^ all of the childreii will • 
agree that -the correct answer should "b^ hO feet.) 

Cqpttinue with they^ory- -of .t^^^ flower. beds. Indicate 
that each year thfe man has ibo spade up the flower beds 
t.o get them ready to plant.. He 'finds -that it taikes 
him an hour t;o spade- up the front bed.. Ask how much- ' 
time i-t wiH take for the' hack bed ^ Again do not .try 
to settle any ' differences of opinion, but make a note 
of the different, suggestions. Bring out by questioning . 
that he must dig izp the. whole, region so that we; are 
really Just asking to compare the are^ of the two" ' . 
regions.^- ' -y.-:'-\ / ^ ^ 



Indicate -that will make, use of coordinate sy^temsi • • 
to look, at -the question. Aslci;feriie children if 'they. - .* \ 
^remember a way we found to draw a Ti^ixre whp^e sid^s 
..were twice as long 8ls. those of ancther figure. '-.XMuI-; 
tUply the- coordinates ^^h^ 2.) ITow have them turn to • 
page^ '344 _±n the., pupil* s hook. ' , Tbe fir-st part odP. . 
'thi^ problem- is intended to. lead the pupil to the . ; 
.condusiotL that- doubling the sides of a' rectangle doubles' 
the perimeter (as one might guess) . The second- p^jrt of ^ ' 
; the- problem is intended to have^the . pupil see that , the 
area is not dodbled, but is - iristead multiplied, by : • ' " 
Jt would .be well to check this 'by Tiaving the .pupil actual! 
find the areas of the two risgions, i*e*,, ' kO square. ' 
units axxd " ±66 .sjquare Units, but it seems - that^- the 
real insight comes in, seeing geometricalLy that it 'takiefs^ ' 
4 copies of region ^ABCD to.cover. regi-on . PQPS. 

These- 'insights, can now be jrelated to^t^he &tory of the/ 
flower gardj^afisN^Jiere; the -children, can concSiud'e that ; 
it. would" take hO feet of fence, for the back garden 
but would take hoxirs to. spade it/vcp, ^ ^ 

Another experience to reinforce and extend these insights 
£s' the follpwing* : .Have one of. the rectangular regions 
mounted ' on the board*. 'Now have the children place 
congruent regiens, to construct one with sides twice 
as long.. It is <;learly evident that it takes four 
sheets of • paper^ in all, so again'we see that doubling 
the sides multiplies the area by Now suggest 

trying to place further congruent .copies to construct 
a region, whos.e sides are three times- as long as the*. - 
original one. The resulting figure will look something 
like thisV 




^ ■ a. 
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:3y fe x CTi-f nij ig this figure^ notice^ th^t"\iihe perimeter is' 
■exactly -three 'la^ the .original -region but - 

that the area is times as great* , "If interest and 
. ' space' permit;> this; could 'he extended to .moTtiplying ' ' ' 
'^^^Sths^^.^^^ so on- Some.'.t:hp.dreia ri^ reach 

• the r( cc^XTect) cor^ if the . lengths of the 

• sides' aire*-inu^ K, then the perimeter is ^' 
^ mult±plied'-by • K Jand -the^area is multiplied by K^; 
.though they vol! find lt..liard to verbalize. 

Some child may ■ notice^ iafter he completes " the drawing . - 
on page 3^.5 ^ in the inapil 's book that rectangles v ABCD.; 
and PQRS have an intersection in set terrrri_TiQ!Lngv; 
vhich has an area 'of h square ^mits ." ' If so, tell ' 
him .that this fact will be explored somewhat further 
in Section 8, ■.. ■ 
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Doubling Sides of RectangJes 



i. Draw recfengfe ABCD if the numbers; describing ttie poi 



A(l, 2) B(4, 2V C(4, 6) Dd, 6>. 




re 



Draw rectangle PQRS. ■ ' 

The perimeter of A BCD jS v ./^ ; ijhits^ 
The perimeter of PQRS is # units. 



The perimeter of 5^RS. Is 
the perjmeter of ABCD. , 



times as large' a;s 



Write the equation used to find the area of region ABCD. 
Write the equation used to find the area of region PQRS. 

■ , " . c ■ ..." 

The area of region ABCD is / 2, square units. 
The area of region, PQRS is ^ squafe units. 



The area of PQRS is 



t i m es-as- la rge as th e a rea of A BCD, 
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Doublifig Sid^ Rectangles 
1. 
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Tripling S IdCjS of Recta ng Jes 
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The numberrdescribing f^/ Q;^^^ are ; . " » 
Draw rAtangle PQRS/^^^^^^^^ 
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tripling Sides ■ of Rectang les 



Look at the facing^ page. 



2^: ABOSI: and/PQgS arg similar rectangles. 



^ 




Tlie perinieter of A BCD is 
Write the equation used to ftnd the perimeter^oif r pQRS 

The penmetler of PQRS is <30 units. - • 

the perimeter of PQRS is times the perimeter of A BCD. 

■ * * * ■ , -i • • • • . ' ■ 

Extend AB arid CD to meet SP' and QRl 

ExtOTd AD and BC to meet RS and K?; ^ / ' : 

these imes divide region PQRS into ^ sm^ter regiohs. > ^ 
Each region is congriient to ABCb. , * : 

The area of region PORS is • ^ ? : t im€s:tlite:rarea of regioa^'X^ 
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Ooubftng Sides of Regions 
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rfirig Sides Of RiBCtangles;^* 

^ 3: ■ ABCOEF \s iiimple closed curve. 

; It fe^^ 

v thie pei'imeter^f - ABGDEF is 
The area of R is 



Units. 



squafe^Ufrits. 

ppu^jeihe numbers describing points B, G, D, E; F. 
label the new points P, VQ, R, s. Tyji.- 



rFQRStlf is the edge of a ^^egibn called 
-< -Thfrperim^ecof^ P units. 

is V ?^ square units. 



Thearea ofc^ 




the perimeter of ;.PQRSTU is > times as long as 

er of ABCDEF. 

-Thearea Of: S: ^is_j£_^£^ tim'fe^^s. large as tha arra of?! R 




.A 



> 



^ ■ 
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;Ddublins( Sides of Rectangles- . ' V - 

• »«».■ '. ^ ■ , . .. ■ ' . » • • * 

, ' ■ . . . ■ ■ ' • " ■ ' ■ -. ' -•. . .,• - • 

. 4. Two sides of a f^ang le are 5 . Inches and 7 inches. 
The area is -^ S'^. . 

5. The area of a rectangle is 4S*tsquare inches. One of the sides is 
6 inches long. iiVrite ah equation ior the htimber n ^f inches 
in the other sida* i f. - . 

The length of the^other side is' " 




6. The area oiA rectangle is 36 square inches. One of the sides 
is 6 iptines. Write an equation for the number h of inches 
in the otdierside. . ' ■\\ '' 

The length of the other side is ^^^y«> / - . . 
This rertahgle is a 




; The^areartrf.a^quare is 25: ^uare f Wfite an equation for. 
. ' ihe huniber n ef feeiln each sjde. ■ - ^ 

The length of egch side is ■ S'A^y < : - , , 



Yr-7* Congruence and. Area 

Objective: To observe that congruent figures have ^ 
>^ ; equ^ areas. , : * 

* . . \ -To see/that area is /additlvev 

• •' ■■ ' ," ! \ ' 

To .apply these ±deas to* determijie certain 
" • ^ . areks'* - . • ^ 

^ ' - ' ^ / ■ ■■■ J ■ ■ " ' 

Vocabiilary r Overlappizig, snon-overlap^ 

^Jfaterials : Colored chalk* ' " • ' 

— [ — ~ ' - ^ ■ ■ . ■■. 

Suggested Procedure ; \ 

^ - ■, ~~- .;. ; - ■ ■■ ^ 

Draw, (or mouni;) on the tfoard two congruent rectangiiiar - 
-regions^ Be sure the children .understand .the ^^^^ . 

are in^;ended to be congruent • . Ask whether the !tv6 
'regions have the same area,. . %tiere' wiH probably be ^ 
u nanimo us agreement, but have the piipiis explain. why 
this should, be* ti-iie. • (The essential "poin"^ to he 
developed is that if two regions are. congruent, a copy * 
of one -will just fit on the other. But this means that 
ijR one of them, is covered by' a. set of unit square 
-regions," the same.' set 'of unit regions airranged in the.' 
same .way must. Just fit*on the other one- " Hence, . the 
;areas must be the. same.) » Write this conclusion on 
the. hoard*' . ' I 



.id 



.'•Congruent regions have eqixal areas. 



Pupil ^s book,, pages 3^2 - 3^3 : . . ^ - 
Work- .with the class as the notation becomes 
.involved* .Then ask tlae childr^. to explain the results: 
i^hat is, in^^both cases the larger region is a union of 
two smaller ones* ' Yet in one cas'e^ i^he number of square 
units in the larger ^ could be. found -by adding the numbers 
for^ the two- smaller -regidiis, and in the other it 'could 



Elicits such stetemen^ as -bha-t^ In "the second . casejp \ 

If ■ ■ ^ ■ 

^'the regions overlap" or "the. regions have poipts In 
feomaon" . :^!Ebcain±n^ this caxefully with the class*' Draw 
•OTo copies on the .toard . and hure the small ';regioiis 

* colored^ in contrasting colors, of • chalk. . The figiires. 

• woxild he somewhat. Xi^ce the "ones "felow. ^ . . »* * 

Anything wh;;Lch is doubly, colored would helong- to hoth" 
small region^, ' i^e*, would he in their ^^atersection.* 
In- the first case , only HE is douhly colored y so the 
intersection is ^ust this aegment^ The segment is 
, part' 'the edges "of the regions* ' ^ 



V. 





' Note, •-^gcwever, -that tTae intersecljibii of the regi6xis iS ^ 
ngt en^ty. In the second caise/ on -the other hand, the '\ 

..whole rectangular resjion ABEH is doubly colored • > 
That is, tl^e interaction, contains interior pd2jats of* 
the regions i This 'is the jtrouJjle* When we add ^ the - , > 
numiber of squares for ACIH ' and f C|p AH^, any squares 
in ABEH are counted itwice. ^Cwd regions like"" this ^ 

■ which hav^ common interior points are called overla-ppinp' * / 

^ Show^ overlapping regions with sljeets of paper, ^ one 
paartly over the -otibex:* . . ^. ^ - : ^ ■; 

^^Proan this 'disc;ussioii lead the pupils "to the* under- 
standing, that if a region is divided into suh-regions^ *- 
which do. not overlap, the number of square iinits in i 
the region is the sum^of the numbers of square units 
inlithe twoTparts* ye c.a1 T such regions- non-overlapping'' . 
:lregiojfts«- . J ■ ■ ... ' ' . 



Now call to the :^upil&* - ai;t:en-b ion ^C^' they hetv^ not 
already not Ic^ it) that jjH area only 

for .rectangial kr - r <^ons or^ ^^L^fp^si^ easily hrt>ken * 



int/tS^ rectangular riSgions* ^n^^BHHLe. -ve have done > 
^ . v" nothing with a triangtiar region such as that on page 3^ 

in the pupil* s hook. ^ Have the pupil turn %o this page • 
- . ' a ; and let hljBi'' notice that*, to have fitting along' ^> «^ ^ 

. yi?^ J> - therein vould^ have to he lot of cutting of the unit 

sqiiare regibns> and it is not clear how many whole 
. square ^^nits this would use iip. Expliain 3tibat queat^ ^ 

V like this will he|disc\xssed in .a later^^ g^ hut tKat 

^ - .tfiis prbhlem wiH show one way of worlcing with them. 
^ ^ ' . How go on with the questions on- page 356 in 

* - ,^ the pupil's boc^. Where the question "Why?" is asked, 

' ' ■ ■ : J' have, some child explain orally^.^ * . 

. . Supplementaiy pages ; 3^8-376 ; ' ■ 

. farther work is^ gii^en on testing^fbr dongrilent figures. 

The idea ^of congruent regions is used -to "cbnrpare areas. 



» * 







r 



'ISO 



• .-^578. . • . •- ■ ^ : , • .. ■ • - - •.: - 

. . . ' •* ■ ■ ^ 

. L, Look at th^ facing paige^ / , 

^ See the simple cfosied curve AGDEFG; 

This is th6 edge of a Fegion. ' , . « 
' ' The^reia of thisTegibi> is - ^^3 square units/ \ . > - 

. Fiwd the pd^nt whose coordinates are (7, 8). Ma'rk it Draw 1^1, 

*"••.■- ' . ■ ' ■'t^^. 

. ■ ■ ■ . ■ 

The area of region ACDH /is Ji/ square uhW. ' 

The area ^ region ^ HEFG is ' - square units. , ' * 

■ ' . ■ . ■ • , - ■ ■ ' ' ' •- 

Isregion ACDEFG the union of region ACDH and region MEFG? 

find the point whose coordinates are (9/ 5). Mark *rt B. Draw BE. 

' ^ ' . — " '• . * * 

Thearea of region ACDH is / 2^1 square^uni^ 
Tlie area of region ABFG is I? square iinits^ 

Is region ACDEFG the ijniqn df. region ACD^ arid region ABFG? , 

Is the number of square Units in ACDEFG "bhe sum of the hugibers ' 
ACDH and ABFG? . ; * ; \ . 

What is 1*ie,ar«idf 'the region. ABEH?- (6 square units. 
Sutrtract th is n umber from the sufn of^he numbers for the areas of 
ACDH* a6d ABFH. The difference is . i3^S - ^ > ' - 
How does this number- compare with; the number :fQr tbe^rea of the . 
reigion ACDEFG? .jjf 



■ . - ■ ■■ 
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P". 



Congruence and Area - 
Z Look at t^^^^^ 

* Draw ' CD and BD. 



I 



ABDC is a yfjr.r,./:Z^jJ^^^ 

The^rea of region ABDCf^ is square units. 

Is A ABC congruent to A dEC? 7^^^. 

Do regions ABC and DEC have the same area ? f^^^. Why ? 




Does the number of square unitsim region ABDC equal the ium of 
the numbers for ABC ;ajd DEC? Why? z;^>fc^»^^g.sg^^ 

The ii umber of sguare units in regioii ABDC is tw^be^thw umber 
for region ABC. ' Why? ^' ' " ' 




» • - . ■ . . . 

The area of region ABC is , : scpiare units. 



^ This t\\m\3i&c*\ i &?t^J[££l of that for the area of the rectangle ABDC. 





Cphgruencearid Area 




2. 




Corigruence and Area 



rrf3.- ;L9ok'at tfe^^^^ 



ACDF isaquadrilateraf* % , 
It is the edge* of a region." ^1 
We shall find the area of region AGDF. 




The ar^ of region ABEF is the 
Why? ABBF J<u r. 



same as the ar#bf region CPQD. 




• The area of region ACDF is the same as the area of region BPQL 
Why? /2^>^.^.<:^^.^.L^^.^>^ 



1^ 



The area of region^ BPQE is ^ ^ square units. 
Why? V / ? -3X - . 



A-- 



id 

ERIC 



356 



The area of region ' ACDF i^ k^JL square un 



ffs. 




Congruenceind T^cea 



3. 
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is 




suppiieMentary 

Further Work with Areas 



You know what is meant by cbrigruent figtif esl Below are some pairs 



of congruent simple elos^ curves; 



V- - , 










A simple closed curve is the boundary of a regioiv 
If two simple closed curves are congruent are their regions 
congruent ? - . 

Odes the pfctune show pairs of -congruent regions? 
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Idiow that congFuentregions have isqual areas^/ ,■}. ^ ' -■■■■r'^-: 
If a tracing of one -region can be made tdr f It-intij^^^ , 
region, 9: smaller area than the setond. Rir 

example, the rectangular region below has a smaller area than^ the - 
triangular one because a tracing jsf the rectangle can be made tofjt - 
inside the triangle as shown by the dashed line. 




3. Exactly two regions congruent to A will fit into region B 





Then region B has exactly twice the area of region A 



359 




5. Show by tracing and fMing that below has exactly twice 

the area 'Df region F" . Draw a dashed line to show how you did the 
fitting. ^ : * , 




■ "1 ■ . ■ 

d Look-at regions G7 arfd H - befow. Vlt is possible t(^f it t^^ 



congruent lo G /rnside H so that there is sp|ce J^ft ovefl This sho 
that triangle H, has irior^ihantwi G . Show 

jby.dashedHines how to do the 






Use tracjng paper to show how tl>§ ieft^and region in each- pair 
below can be made to fit inside tl^e right-hand figure. 







. 9 
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'In eactv' examine, fit as many regions congruent to region A ^ Inside 
B " as you can^' Qomplete the sentences that tell ^ut the areas; . 



1. 





The area of. ^ B >s exactJy n' . times the ar^ of A 






V 



The area- of 



is ©caetly 



times' the area of B 
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3. 




s 



r - 

4. 



Thea^ea of B is exactly 





tlme| the area of A 





■ \ 
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area of B is more than . 

. ■ .V;' 
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times the area of A . 



590 

« 

5. 




B 



» A ^ ^ 

^The area of B is more than 2^ times the area of A • - 

. - ■ ^ ■ ■' ■ 

.6. . 




7, Look at these two square regions. 





■ ■ • r t ' 

We can fit one square region congruent to ^ R inside. S witi? 
some space 4eft over, but we cannot fit twdf regions congruent to 
' R inside S without overlapping. The fact is, however, that 
the area of . S is exactly 2 times the area of square R . Can 
*you think how we could know ttiis? Here is a simqie way to show it 






Theareaof R is exactly 2. times the area of T . The 
area of S is- exactly <. V - times the ar^ of T . Four 
/things are twice as many as two things. Therefore, the area of S 



is tyvice ttie area of ^qo^re R . 
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How can you show that this square and this triangle haveihe sam^ area? 





Answer: ^2^i.cA,.^^^±^ 




Here is a. square region whose sides are one inch long. 




We say that the area of th is region is one square inch. 




. The area of this rectangglar region .is two square inches. 
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The area Of this region is square. inches. - " 

. ^ • ■ , . ' > • 

To finish this sectjen let's try to ifind out something about the area of 
circular regions. Below is a circle. The point in the middle is called the 
center of the circle Next tb the circle is a line segment Make a tracing 
of the line segment and put one e^w of your tracing on the center of the ' 

'the s^ment lie? 0^±jU^ iiLu:/^^ / 
The length of the segment is callled the radius of the circle. 



59^ ■ ^ ■ 

t 

T h e ra d'ms^ tfrls circle-is-exaetly one inch. 




What can we find out about the area of the region enclosed by the circle? 

* * ■ T 

To be^in with, we can put our circle inside a s^quare whose sides are two 
inches long. 




The area of the square region is ^ square inches. 

The area of the circular region is less than V square inchies. 



595 



Now we can put another square inside the circle. 




4 



Can you finil the area of the inside square region? X a^. .^^ .* 
Hint: Divide the region into four triangular regions. / 

Does this remind you of something you did before? 

The jar« of the circular region is" more than CL square inches. 

We have seen that the^area of the circular region whose radius is one 
inch is more than . square inches, but less tfian ^ 
square inches. ^ > . 

» - * *. 

, Later on you will learn that the area of^his region is just affittle more 
than 3 square inches. - > r 



{ ^ 
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•Line Segmented 



L Here are three line segments. Qraw a triangle with sides 
congruent to these segments. 



- . - ■ — — — — r- 



2. Here are four linilsegments. Draw a quadrilateral with sides 
,^ " congruent to these segments, and draw it so.that it willfit 
. -^iTiside the triangle you Just drew* ' 



lihmtwotriingles A and B. Every s;ideof A is jongerthan 
every side of B,- and ytt I cannot fit triangle B inside 
triangle Aj' How is this possible? Can you show by a drawing? 



V 
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*VI-8, Gauss sums and Euler routes . 

Objective ; To introduce more atle pupils (or more 

— . , . _ . ^ , ^ _ . ? . . 

able classes) to 'some sinrple combinatorial 

geometry, ' ^ 

Vocabiilary : (No new words*) - ' 

Background: Once when Carl Friedrich - Gauss was a 
small boy, he and his classmates were 
required, as a punishment, to &dd up 
all the uxanbers from 1 to -100. 
- . Little Gauss quicldy saw that he could ^ 

save himself a lot of trouble "if he 
added the numbers in these pairs: 
, q + 100, 1 + 99, 2+98^ etc. On 
- pxjpil pages 371-373 we present 
a siircple geometric problem involving, 
sumjs of. the form ^ * 



\ 



0 + 1 + 2 + ... + n*. 



At the end we give a hint which', we 
hope, may l^ad some puqDils to rediscover 
Gausses neat trick, 

leonhard Euler once proposed to .walk 
oWr each of Koenigsberg*s seven bri^dges 
just, once and return to his starting 
point. He soon i/ound thisr to. be ..iii5)os- ' 
si . • On pxipil pages -37^377 the 
present a seqxience ctf problems designed to 
lead the pupil to a simple insight about ^ 
problems of the Koenigsberg bridge type- 

Both of these problem sets involve a 
kind of geometry which, in contrast to 
the congruence geometry of Chapter I, 
' ^ is not conce25a,ed with the exact shape 

of things^- This kind of geome^iry is 
I.' called Tope: 



20 



Siaggested Procedure : ^ . * . ^ " 

The piapll pages 370*377 are intended primarily / 
for independent use "by individual children. 
Page 3:^^ gives a little practice in thinking 

intxiitively about geometrical objects. Pupil pages 
371 - 373 . are int^ended to give the pupil an inkling of 
'argument by induction- The important thing for hini to 
* see is how to go from the case of one point to the 
case of two points, from the case of two points to. ^ 
the case of three points, and so forth, and finally 
how to go from the case of n points to the case of 
n 1 points where n is any number. This technique, 
induction, is one of the commonest and most powerf\il 
techniques in mathematics* Pupil pages 37^377 con-'' 
cerning Euler routes should lead the pxipil to ^ 
realise that a map cannot have an ^^hiler route if any 
of its towns has an odd number of roads leading from 
it. No doubt many children who see- this will JU115) 
to the cfltfclusioMfcyt^'C an even nimber of roads 



leadiilg from eve^Ptown guarantees the existence of 
an Euler route. This is true, but it is^ not so easy 
to prove. , * . 



)ine Segments and Sums 



1. Here are four polntst 



J 




Join every pair of points with a. lioe segment. 
How m^any segments did you draw? ^ 
Find the sum: 3 + 2 + 1 + 0 » ^ 



. 2. Here are five points: 




Join every pair of points by a line segment 
How many segments^id you draw? /Q 
Find the sum: 4 + 3 + 2 + 1 + 0- 



* 60C 



i. 

3. Hcye are six points; 




Again, join every pair of points by a line segment 
How many segments this time? A5~ 
Rndthesum: 5 +*4 + 3 + 2 + 1 + 0= /S 



Was the sum the same as the number of segments every time? 
If not, go lack and check your work. 



'601 



_ 4. Now try it for threepoints. -F4gure out what numbers you should add. 




Number of segments: 



Does it woric? T^^e^, Does it woric for two points ? 7j^£^. 
For one point? ^a^: Now add a fourth point to the three you 
have up above, many new segments can you draw? 3 
What new number should you add to the sunf? 3 

Now think^at»ut what you have done and try to explain why the-^um sho^uld 
always be the same as the nuijiber of segments. 



5. Without drawing ihything figure out how many Mne segments it 
would take to join all pairs in a set of ten points: 3^ 

If you rearrange these numbers in the right way the addition ^ 
is very e^. ^ 



<* . i ■ 373 - 2 'J 
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I am staying in Hochdorf, a vi!1<|ge high in the Alps. I would like to 
take a trip starting and ending c^Schidorf and jwssing over every 
road exactly onca Trace out a route for me.'' • 



« Alpentrlick 




Tiefdorf 



Stein 



1. We calTa route which starts and ends at the same point and passes over 
every road exactly once an Euler. route after the famous Swiss 
mathematician Leonhard Eufer (pronounged "Oiler*') Iwhaiirst worked 
problems'of th r^kind. Find an Euler route starting and ending at - 
/Steii^I If there is an Euler route starting^and ending at one point is 
-there necessarily an Euler route starting and e.nding at every other 



point? 7jj^.. Why? :,^Ji 




2. Try to find an Euler route for each of the maps helow. Start' iat any 

point yoS^liKe, l?ut be sure.to end at tKe same point Put a big- 
- X on eadh map which has no Euler^route. 







Can you think of 'any simple rule fo tei! you when a map 



will h 



ave an 



Euler ipute and when it will not? Look back at-the maps above. 



9 





3. Now look at these maps, v Mark wit>i ^X\.those maps whfeh have no 



Euier route. 



■ \ \ 





^ What do you notice? /^^^..^^ 

' . Anything about even and odd. . . ? . ^ v v 

If you look carefully you can tell right away that each of th^e n|aps 
. |ias no Euler route.. Explain how on the line under each map. 




4. Now can you think of a simiile rule to tell you when a map has .no 
. Euler route? J^^^ /:^y^^ ^^^^ a^.^^ 

Try your rule on'lhese: 



CSaapter yil 
MDLTIELICATIlDir, QUOTIERTS^AHD DIVIstoiT 

Background 

.4 . ' - • 

Associativity oiC multiplication ^ We have defined 

nrultiplipation in terms of ajrrays:- 3 x 8^^ for Instance, 

is the number of elements in an array of 3 rows of 8 

elements each. Qnce ve are familiar- with this defHCLtlon, 

is not necessary to "think of actually arranging the set 

4 of>^ements of this' -array in rows. We fiiay. think of - 3x8 

as D«in*^ s^i^ly the number of members in the union of 3 



. disSoi^it sets of 8 members 



.ch. 



.In terms of this idea it is' easy to justify the' 
^ associative property of multiplication, .according to which, ' 
for example, - ^ - ' . 

^ / (2 X 3) X 1+ = 2 X (3 X. 1*) . ^ ^ , 

- (Recall that we\have already' noted much earlier the 
associative' property -J * * 

' (2 + 3) + 4 = 2 + (3 + ^) 

of addition .) ^ We begin by imagining a .stack of blocks which 
is 2 blocks wide, 3 blocks high, and ,if blooacs"long-^ 

- - ' ■ . \ 




We may think of this set off blocks as the tinion of 
6 blocks in e^ch of k sets. > 



20 



"2 




-J . 



Tills shows -that -the numbor of blodcs tlxe whole stack Is 
6 X which, since ,6 »-2*x Z-t is tlie same as 

. • (2 X 3) x;^* ■ 

On t^he ^her h^nd, we may also think of this same set 
\ ^ of hlocks as* toeing the union of 2 sets of - 3 x or , " 
12, blocks each: - ^ ^ ^ 




- Th^Ls shows that the number of blocks in the whole stack Is 

'.. . ' [ \ 2 X (3 X it). . 

We have now seen that the -number 9f blocks In the 
/ whole stack Is given both by (2 x 3) x k- ahd also by 
'2 X (3 X h)\ Hence. 



(2 X 3) X i*i = 2 X (3 X 4)., 
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• pisi^rl^nitl-frlty of nmltl-pllcai;lon over addition . 
Multlplica-bionr may be distributed over addition, both 
"from the left" , as In the example ' , ^ ' 

> X (2 + 5) =^ ^ X 2 + J* X 5> . 
and "from the^rlght"> as In the exaix^>le 

(2,+ 5) X 1^ = 2 X 4 + 5'x U. 

To see the firs"t of these rela-fcions, we taie a 
h "fay (2 + 5) array, ie., a U by 7 array. 



X 


X 


X. 


X 


X 


X 


X 
















X 


X 




X 


X 


X 


X 


X 


X 


X 


X 




X 


X . 


X 


X 


X 


X ^ 


X 


X 


X 



afnd think of it as formed f zpm a 4 by 2 array and ^ 
^ hy 5/ awfay, as suggested below: 




X X 

X X 

X X 

X , X 



x; ^ X 

X 36^ X 
% • 

X X. X X 



X X 
X X 
X 

X X* 



This makes It clear that -ffyA number of - elements In a 
h by (2 + 5) array Is the number of elements In a 
h by^2 array plus "the mmber of elements In a 4 by 5 
array* That Is, . 



i4 X (2- + 5) =(4 X 2;)+(4 X 5). 
To see the relation ' * ' 

(2 t 5) X U =(2"x i^)+(5 X h)^ 



we. can slmdJLarlj^ -bake a (2 + 5) *by k array. 'and tliinlc 

of it as . formed from a .2 by 4 array aftd" a 5 T^y array, 

-tlius: . N J . 



X X 



X ^ X X X 
X X X X 



^ X X X / 



X 
X 



Or, altematively, we may use commute-fcivitj^ "bo replace 
h x-<2 + 5) "by (2 + 5) X^if, x 2 by 2 x 4, and 
4 X 5 "by 5 X in the equation 

4 X (2, + 5) X 2)+(lf X 5.) 

The resoiLt of making these tliree replacements is the. 
desired equation , . ^ 

(2 + 5) X 1; j={2i X ij')+(5 X ■^'O. 

Quotients ♦ There is a strong parallel, betweeiJ the 
.relationship of sums and dif f erences^ on the one hand and 1 
the relationship ,of products and quotients- on the other-* 
To make this completely clear, we begin by considering a, . 

typical addition equation, say / ^ r 

^v- „ _ ■ ■ ^ 

. * 5 + 4 = 9- \ A 

We may think of this .as saying that 5 is. the nuxaber such 
that this number pxus 4 gives-^the sum 9? ^tnd we may 
ctA)3 



express th£s factyby writing 5 ^ the difference of 
9 and. A: ' * 

. . 0 = 9 - • 

How consider any mul'blpHea'blori eq^la"bion, 

% .. ^ 

'5x4 = 20. ' 
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Wg may ttiink-of^this as saylpg ihat 5 ' is the • number • 
such . -that tji^ number times- U- gives the proclnct 20. - 
We shall .fXpTQss, this fact by writing 5 ag the gxiotient 
of 20^ and h, thus: 5^= 20r^- i|. 

Remember that for -the present we are dealing only 
with the? viiole nimbers, that is- the numbers O, 1. 2 "3 4 
e-tc. As long as this is true there will he sOcie addition 
questions J like ' N ' < J 

which have no answers. That is, there is- no whole number' 
such that a number plus is 3* (Later on, of course, 
the negative numbers will he introduced, and then -1 will 
he the answer to the question n + h = 3. That is, -1 
will then be the difference 3 

.^ei^ is a similar situation as regards mult ipli cation • 
As long as we are dealing only with the whole numhers, there ^ 
will be some multiplication question, like 

• • . . . ■ V n X 4 = 21 

^^oh have no answers. That is, there is no whole number 
such that this number times k is 21. Later on, in the chapter 
on rational numbers, will be' identified as the answer to 
the question ? x 4 = 21. That is, ^ will then be the 
quotient 21-=-'U.) * - ^ 

Division . We have just seen that xrLth respect to 
certain "questions without answers", the situation for 
multiplication closely parallels ;the ^situation for addition. 
But there is an important distinction. 

^ It is easy to see in advance just >rfien it is that an 
addition question, like ' , . 

n + 14- = 3, / - , 

is going to have no whole number ar^gw^r; it^ is when the ' 
number "on the left" (4, in this^ase) is> greater than 
the number "o^n the right" (3), — 



^ Tot mul-fcipli cation, 1 however, it is not so easy to 
see i£^advance whether or not a question like^ ^ say, 

n X 7 -'313 . ■ 

,i6 going to ^fi^ a (%Aiole-nu2iLber) answer* In fact, many 
third grade children may not even be able to see in 
advance lAether or* not the question 

n X 4 = 21 

has a whole-number answer. ^ - x 

Questions such as this, for which there are no 
answers within the set of whole nxmbers , are deferred 
until caaapter 9 after consideration has been given to 
the rational nxmbers (Chapter 8) . Here in Chapter 7 
we restrict cor ,worlc to questions such as 

n X 20 ^ 

' ■ . jf 
for which there are -.whole-number answers. 
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VU-l. MultluLafliy vlth 10 -V 

Objec-blve : To extend the noLLtlpllcation concept 

to products that are multiples of ten* 

. Vocabulary: (No new words*) 

Matearials : ManipusLative materials, 3 "by 10 array of objects. 

Suggested Procedure : ' ' , 

Reyf^ew thinking of multiples of -ten in more than 'one 
way by asking%ov to rename 70 aa tens. (7 tens.) 
' Continue with many other multiples:.. 200, 3^0, 290, 

Ito, 70, 250, 450, 100, etc. 

Ask for another way to think about 3 tens* (30.) 
Ask if someone can make an array blowing 3 tens. 
(3 rows of 10 elements each*) This may be drawn on 
the chalkboard or arranged with objects. Ask what mul- 
tiplication equation could be made for the array* 
(3 X 10 = 30.) State that 3 X 10 is another* way of 
saying 3 tens. Ask what 4 x 10 is, and if the 
answer is h tens, have the number renamed as kO. 
Continue with ^7 X 10, 2 x 10, 8 x 10, etc. Ask. 
what 12 x 10 is. If there is hesitation, remind 
Children that this is 12 tens and therefore 120. 
Give m uch practice with multiplying a number times J.0, 
Including numbers sucja as ^5 x 10. ^ 

Continue practice, including exascples like 24 x lO 
and lO X 9, 7 X 10 and 10 X 25- Occasionallir 
refer to 8 and 10 as factors of 80. 

Discourage any suggestion'" of "Just adding a zero* 
- to the number* If this arises, show that if a zero is 
added to 12 In the illustrative equation, for example, 
the sum of 12 and 0 is 12. If, however, children 
do not show all the steps in solving the equations on 
the pirpil pages^ 611ow them to continue to do the work 
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Use a similEtr procedure to show "the use of multiples of 
lOO: 300 « 3 hundreds = 3 X 100;* k x lOO = ^*00; 
2h X 100 = 21^00 y etc. 

Pupil's book^ pages 378 - 38I: g?hese pages provide practice 
In this chapter^ children are e^cpected to get 1^e general * 
idea of* multiplication '•and division without necessarily 
mastering all the basic facts • The drill on and masteiy of 
basic multiplication and division fafets is delegated to' 
fourth grade. ' ' . 
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Multiplying with Ten 
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Usethe array above to help you fill the blanks. 

Is there an easy way when 10 is one of the numbers? 

, 2x10= 20 
4x 40 
10 1 = 
^ lOx 3 = 3(P 

— t 

5 X 10 = 

10 X 5 = ^ 
80c 10 = 2C> 
9 X 10 - ^{p^ 

10 X 7= 7^' 



4 X .40 
10x_^.5O 
- 3 X /g;' » 30 

2 X /^:> = 20 

. /C^ X 1 » 10 
8x =80 
10 X ^ - 0 
^x - 60 



62.6 



A lAuhiplication Table * 

Can you make a multiplication chart to include 10? Try it 



X 


0 


1 


2 


3 


4 


5 


6 


7 


8 


.9 


10 


o 




o 


O 




a 






1 






<^ 


/ 




/ 


2 


3 


^ J 

T 






7 


/ 


9 


/<£> 


X- 


(y 




r 


/ 












y s 




3 


0 








/2 


/S' 




21 


2i 


27 






0 




? 


/2 


/(, 


20 


2^ 


i<r 


3Z 








(> 












3£> 






¥r 






0 






/<r 




30 




¥2 






/a 


7 




7 








3S- 








^3 


7^ 


s- 


0 










¥o 








72 






O 






27 


Bi 






/J 


72 


?/ 


fa 


lO 


0 


lO 


zo 




4.0 




60 


1 70 




fo 
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Multiplying wfth 10 and 100 



Filithe blanks: 




= /xo 



9x100 = 



6x 10 
10x84 

3x 10 
24 X 10 
18 X 10 
37x10 



37^ 



17 X 10 
10 X 72 
100 X 7 

5x100 
100 X 35 
27 X 10 
64 X 10 
10 x5f 
/10x47 
68x 10 
6 X 10 
8x 10 
lO x il 

20 xlOO 
17 X lOO 

100x82 

21 X 10 



' 7££_ 

— ■■ — * 

= 2£££ 
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40- 4x /O 



700 - 7 X /^^~ 



60 » 6x 



620= ^2x10 



840 » X 10 



70 -X 7 X 10 



1500= /Jr X lOrf 



8a-'_£_Jx 10 



50«5x JO 



720 = _2:2 X 10 
2700 = 27x /ii?^ 



120- IZ X 10 



3900 = 39 X 



360 - / ^ X 36 



4500 - _^x lOp 



450 » 45 X /fi ^ 



6000 = ^^ X 100 



,yil^2. - Using mull^lpllcatlon to solve problems 

Ofe.lectlve ; To learb to solve problems using tmilti- 

^plication facts, with psurticnilar emphasis 
on equations of the form ft x b = r. r.nd . 
- n X b = c. ^ • 



Vocabulary : (No new words.) . 

Materials; Manipulative materials, if needed. 
Suggested Procedure ; A 

IT - . 

Review multiplication facts by writing on the chalk- 
board examples such as the following, and ask children 
to name^ the number that completes each.- 

'k x 9^^ If X 10 ^ _ 

3x6= 7, X ID = 

5x5= _ I'O X 6 = 

7X3 3 100 = 



Read, "Pour times nine is equal to what number?? 

Ask children what each example suggests. / For instance, 

X 9 can be related to objects with . 9 in eacl^^et, 
etc. Then ^sk children to make, up a story p2x>blem that 
can be related to this exasiple, such as, 9 chairs 
can be placed at a table. We want to put .that many 
chairs at h tables » Hbw^many chai3C^ do we need? 
Have them^ suggest other problems that might be related 
to this example as well as to other ejcanrples th^it you 
have selected. * . 

* • ^ - ^. . ■ ■ ' 

Then write on the chalkboard- eqjai^tions such as the ' 
following; ' ^ * 

n ^ 4 = 20 , n X 10 = J*0. 

. n X 5 = 15 n x" 10 = 70 



n X 6 = 21^ V n X 100 = -3OO 

nx7 = 21 hx'T ^ 700g 

n\< 5 = 500 
etc. * 
Read "What nutaber times f cnir is equal to tventy?" 

Ask the children to use their multiplication facts to 
■ jfonrplete these equations ^ - 'Then aslc children to show 
vhat thes^ equations mean "to them* For example^ fo:r 
n X ^ = 20, ""they know that they have h objects , in 
each set, that they- have ^objects altogether, hut 
they do not know-fibw many sets they have. Then, ask 
that someone give a story problem that suggests this 
equa;tion* (e^g.. Bill had 2a cookie^ in bags. He 
had k cookies in each bag. ^w many bags of cookies 
did he have?) Continue the discussion not only asking 
for other problems for n x 4 = 20, but also asking 
for problems for equations that you have given. - 

Then write some problems on the chalkboard* (or ajreseht 
on a chart or by some other visual medium) so that the 
children may see* the problems . The following are 
suggested* Undoubtedly you will want to supplement 
these jfith similar problems. ]: 

Ann has ; 5 - rows of stas^)s ^,in her stamp book 
There ares 6 stamps in -each arofw. ^ 
How many stamps are irf her stai^ book? 
X 6 = n*) - . 

We can put ^ chairs in one row. 
^ We want to arrange chairs to have h rows. 
How many chairs will we need? (if x 6 = n«) 

We are goin^ to take a trip." . 
5 children can ride in each car . 
'There are 35 children in our cl£iss. 
" ■ • How many cars will we aieed? . (n X ^ = 35 • ) 



There are 8 candies in a package • 
I need 32 candies for a party. ' ^' 
How many packages of candy will I need? 
(n, X 8 = 32.) 



Pupil's' bo9k. page 382: This page shoTold ^e discussed 
vith the children.: • . 



Pupil's hook , pages 383 - 38I*: These ^pages. are for . 
independent vork. Problem^ on page 383 may have to 
be r6ad aloud with some groTjps, however J" 
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Using Multiplication 




Picture A 



Look at Picti^re A. 




Picture B 



How many cards of l^ttons do you see? . ^ 



How many buttons are oh each card? ^ 



.-'>r 



look at Picture B. 



Thex^rds of buttons have been put together. 



What multiplication equation tells you how many 



4 X ¥ '^/^ 




s there a re? 




; 
/ 
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Using Multiplication \ 

Draw a line to the equation that is related to each problem. 

7x42= n 



Torn had 5 coins on each card. 
He has 7 cards of coins. 
How many coins did hejfiave? 



Mary had boxes of pencils. 
There were 6 pencils in each box.^ 
How many pencils did she have? 




X 6 = n 



X 5 = n 



6 ^ 3 =,n 



Karen can put 4 flowers in each vase. 
All together she had 28 flowers. ' 
How many vases does she need ? 



Tom wants to give each of tiis friends 
5 marbles. 

We needis 35 marbles. ; ' 




How many friends will get marbles? 



Bifl went^on a 7 day vacation. 

He caught the same number of fish 
each day. 

That weeto^he caught 42 fish. 
Hpw manny fish did he catch a day? 



n X 7 = 42 



nx5 = 35 



x4 = 28 



5 x 35 = n 



7x n -42 



4 X 28 = n 



^5x7 = n 
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Using Multiplication 

Complete. Your multiplication chart should help you. 



3x5 



J" X 4-12 



5x6- 



2x9 



2. X 3 



^ ^ '2« 10 



3x6=. 



3 X 6= 18 



7x4- 



jr"x 4- 20 



3x8'» 2"^ 



3.^1^ 21 



4 X 2 - \ ^ 



> ^ 



5 xld' 



X 1 



2-\ x -iO- 2p; 



7x10= 70 



100 x8 V i' ^^ 



/ xlOO = 100 



/^^ X 5 = 500 
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100x-6= . 
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' Objective ; To Introduoe the idea- of division. ^ 

■I 

Vocabulaty ; * Divide^ division, quotient, and the symbol -i- 
♦ 

Materials: ^ 23 cards (basebal 1 cards or pieces of 

paper cut out to look like them), pennies, 
) . other TTtRTTlpulative materials * * ' 

Suggested Procedure : , ■ 

Propoi^e the problem; 

Jinny has a collection of baseball cards • 

When he looked Ijhrou^ them^ he found that 

he had '20 he didn't want becavise he had 

SOTie Just like them. He decided tp sell 

the 20' cards in packages of How 

many packages of 5 could he make from his 

20 cards? In our last lesson we learned • 

to write a multiplication ^guatlon for a- 

prohlenl^like thl§. What ' equation should 

we write? (li x 5, = 20,.) What multipli.c6itioi^ 

• fact helps us aidswer tliis problem? Today- 
: ■ ■■. . ' / 

we are going to learn how we can fiz2d tl^e 

" ' V answer prbblezos like this^ln another 

way. 

Ask the class how Jimmy might find out. Listen for the 
sugge^ion to count them out in fives. Do thls^ tislng 
five cards In each row and forming a U 'by 5 array: 




□ □ 

n □ 



* -1 * 

Say that when Jimmy divides up his extra cards, he gets 

h sets of* 5 cards* Explain that we can write a ^ 

20 ' , 

division equation to show what happened: =4, 
Tell how it"^s read::"* twenty divided by five is equal 
to fo\ir. Explain ..that when we divide one number by 
another, the resxilt is called the quotient. In 'the 
equation, 20 divided by 5 is* equal to four^ four 
is l^h^^^qi^tient,. Alsd^ relate the statement to the . 
pTOblem situation- *20 in the equation to the 20 cards 
in the problem, 5 i^i the equation^ to the 5 cards in 
each package in the problem, and h in the equation to the 
k packages of 5 in the paroblem. 

Since children should be familiar with both symbols 
for division (the 'bar which was previously introduced 
in Grades 1 and 2 and -^) ^ the oth^r symbol (-5-) 
should, be introduced at this time. 



Explain to the children that there is another^ way the 
division equation may be written; ^ + 5 =^-* Point' 

Of) ■ " ^ • 

out that ~ . . and 20 -^ 5 = 4 . .et^e reaii in- exactly 

the same way.^^elate tl^^'>fec>ry problem to the new form 
■ of the eqiiation u"&ihg tl^ procedure suggest.ed above* 

Make; sure , in future work that practice i^.using both forms: 
of the division eqxiation is provided.*' ' ^ . \ ' 

- Then vary the* problem situation -so that Jimmy has a 
different number -of -cards to* give away". Select ntmibers 
so that the division is Qomplete, i.e. no remainder r 
For example. 

Suppose Jimmy had ^5 cards. , ^ 
He still want^^to put them in , packages » - 

. ' '■■5- ' ■ ; i 

How many packages will he have? 

Continue with other examples not only varying the number 
. of cards Jimmy gives away, l^ut also the number "of cards 
^ he puts in each pacdcage^ Or, if you wish to change the 
problem situation' to separating something else into 
equivalent subsets, do^so. Find the answer to each ' 
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question by using manipulative materials. After each 
solution has been found, have the children decide which 
'equation they can write. 

Use' suff.icient numbers of problem situations to develop 
the idea of separating a set of objects "into equivalent 
subsets and then relate the appropriate equation 
etc., to the action that has taken place. 

Although pairs of numbers need not be restricted to 
the basic facts, it- seems more appropriate, to do so. 
.Some of the. pairs might be the foilowing^- 32 ^and. 8, 
S^^nd 7, 2ii and 8, 3^ ant 6/^ etci., where the . 
first menibe^ is the niimber of objects in the set "and 
the second the number of objects to be placed in each 
equivalent subset. 

Although it is easier in a problem situation to consider 
the/division as a number that indicates the number of 
members in a row of the array,, children , need not do -so. 

For example, §^ = 5 or- 10-5-5 =.2 can be. siv^wn . 
aaueither a 2x5 or^a 5 x-2.' array. . . . _ 



Pupil' s boold pages 385"^ - 386: Children may ring 
sets^^toVs^^ partitions (For 8 ^, they would ring 
sets of h.), draw arrays to show, a rearrangement of 
the objects in the set ^t?s^e partitioned, or use ; 
manipoilative mateKials to f^rm : such arrays . Provide 
help as necessary, - 



Pupil's book^page 38?: Children should 'use manipulative 
materials or draw arrays as needed. 
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Learning About Division 

Finish these. Show an array for each problem. 



(a) 8 4-4-^ (b) l| - ^ 



4 



(e) 32 8 - Y ' (f) ^ 

o 



; • ■ • • .. . ■ ^ 
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1 . 



i 



(c) 15 ^ 5 - ■ \3 . ^ Cd) ^ - 

— V . 4 — • 



24 



.^30 



Division 



Use arrays to help yoLi if*you need them. 



10-r- 5 = 1 



12^3- V 



16^ 4 - 4 



3 = 



16^ 8 = 



54— 6 



32-=- 4 = 



35-i-7= ^5' 



24-r-.3- 



28-=-. 4= 7 



45-^5 



21 -T- 




7 



36-T-4^ 



4^ 



-.7= V 



12^ 6 = 



18-T- 3 



48 

\ . 
81 



^8 = 



9- 



56H-7= F 



42 H- 6 



7 
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' Quotients . ' " 

' eaagyfagH:lve ; > To . cTevelop a , technique for finding a , 

y / . quotient . , "^^^ . ' 

' * ' ' ... . . ' \ . ■ ■ ' . . ■ 

- Voca'bulary: (Hb nev vords* ) . * , 

— ; ■ ■ ; ■■ 

. Materials : . (No special mateirials* ) 
Suggested Procedure ; 

Present the following problem, or a similar one: ^ 

Jimmy vas waiting . for a dental" appointment, and ^ ■ 
he began thinking about ^0 baseball cards he 
would; like to sell. He wondered how many sets 
T>f 5 , he could make of the ho cards. . -Since he 
didn't hava the cards with him, he couldn't 
'actually arrange them in sets/ of 5, and he ^ 
couldn't remember any of - the multiplication • 
fac£s for 5 except 1x5=5, 2x5 = 10, 
3x5 =^15> 14. .X 5 = 20/ and 5x5= 25.'' ' 

^- , " 

T/rite the multiplication facts mentioned above- and, the : 

problem Jimmy wanted to solve,* = , on the chalk- 
board.:. Explain that Jixmny borrowed a pencil ;and ^aper 
from the woman in ther office and found out how many - 
sets of the facts he knew, without 'drawing an array. 
"Ask children to suggest ways he might have done this. 
Allow children to explore any possibilities which fit 
the conditions 'of the pi^oblem: , no drawing^ and no 
multiplication facts beyond 5X*5=:=i25. 

It is possible that the children^ themselves^' may. i)rb- /" 
vide an introduction to the division algorit^. ' . If not/ 
you may suggest that J^wmiy would know he coiild make at 
Xeast 5v sets of 5 cards, because 5x5 - 25, (write 
5 X 5 = 25 on the chalkboard) and 25 is less' than 4o. 
If he made 5 sets, he vould have 4o - 25 or -^5 cards 
left. ■ (Write k-O - 25 = 15-) From the 35 cards he could 
make 3 more sets of '5,* because 3x5 =15. (Write 
3x 5 ^ 15.) All together he could make 8 sets, be- 
cause 5 3 = 8. '(Write 5 +,3 = 80 , 
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In. your own vords, point 'put the fact that you 
have yritten ii£ = ^yr 5 x 5 = 25, - 25 



3 *X.*5 =• 15. and 5+3 = o in -brying "to solve 
the • problem 

Introduce the division al«orJ;thni by suggesting 
that .it vould tJl convenient to write the 2^ 
under the Vo in order to subtract, and that this 
^can be/done if the numeral ,5 i? moved over^ out 
of the'vay. Show: - . 

Ask whsLt fact Jimmy used, first. C5.>< 5 -'25.) 
Explain that you will W2?ite the 5, ^to^. the rights; 
so you will remember wbich- fact you*'useid fiarst," 
and -vill write the product of ■ 5 and 5- under 
the '^0 in order .to subtract ^and find out what 
number is still to be dividea- 



4 


•5 Uo 






25 











Explain again that Jimtny -had found he could make.. 
5 sets of -' 5 cards', . but he knew he had . I5 his 
ho cards left. What.; fact d±.d^ he use t&en? - , 
(■3. X 5 15-) Show how to record the * 3' - under' 
thfe 5' on the right and hovf . t'o subtract the pro- 

■■^ . ' : ' ■ ■ ■ . 

duct Of * 3 and . 5- from 1^^. ^ \ . \ ■ 



5 1^0 




25 


5 


15" 




2^ 





What^did Jimmy do. to find out how many ^ets he 
can make all together? (Added. 5 '+ 3 - 8)» 



(4o 




25 




15 


3 







Suggest tba-b ir Jiminy had Icnown that 5 = 30 

. he might -havie : solved , tiie problem dirfereritly : 



\ko 


6 


30 


lo 




lO 


2 




8 



However, he would' have an^ived at the saine quotient 
Repeat the procedure with, the idea that Jimmy knew, 
7 X 5 =.35> 8 X 5 =^0, and 9 x 5 =r 1^5. OSnrpha- 
si^e the fact that using. 8 X 5 = 40 /would have 
elintLnated xmach pencil work; 



5 1^0 




-. 4o 


8' 



-irimmy would not have used 9, X. 5 = *^5, ■ hecausfe .he 
kfiew' he"' could, not make 9 sets of 5, 
4o cards, . ! ' . . ' 



from only 



Continue, .with many other examples: 63 -7- 7, 

56 8, etc., to help children learn how they can 
find quotients even though they may not .know the ' 
immediately appropriate nrultiplication facts ^ in 
woifk with division, however, permit those children 
vho need to use manipulative materials or to drav 
arrays to do so. 

Pupil's book, pages 388^391 : Hae first of these ' 
pjages shdlild he discussed with the children* TtiG 
others are for independent work. - 
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Learning to Divide 

Bill had 24 tickets. 
He "put them in sets of 4. 
How many sets of tickets did he have? ^ ' ' - 

Finish this array to show hojw Bill could have separated the tickets.' 



1 


1 


1 


1 


1 1 


V 


1 


■ 1 


1 


L 


-J. 


1 1 


\ 


r . 


i 


1 


1 


\ 


1 • V 








.1 


.1 




V 1 


1, 






1 


1 


t 


I T 


\' 








1: 


1 


\.:\ 


1 





How man^f sets^of 4 would he have? 6> 

Now can you find the number of sets without the tickets? 



24 4 = 



) 24 




16 > 


4 


8 





4 sets of tickets will take 16 tickets. 
There are 8 tickets left. ^ - 

• t f - . ■ . ' ■ 

How many sets can he make how? : ^ 



How many sets of tickets has he in all? j 6^ 

,Are there any 'tickets left over ? Q . 
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Division' ' * ' 

. — 

ComE^lete: Use:symbpls or pictures. 

••• ■ • . \' .. ^ 

using both. * 



'Thie first has been done for you 



o o o o o o o 

o poo o o o 

o o o p 6 o 

o o o o o o o 

o O O O O /O o 

7 = 5 



7) 35 




21 


3 


14 " 




14 


2 




5 



3. f 



35r=-7 = 5 



■ ^ 



2. ^ = 



42 * 
6 



7 



4. 54^9= ^ 
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n3 



6l' 36-5-4-^2. 



7. 



8. '64^ 8 »' 



23^ 
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10. 48-5- 8 = <^ 
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Objective : To relate division to mJ^tipllca-ti^ii* . • 



Vocabulai^:' (No r new vords.) 



Materials ; Manipulative materials. 
Teaching Ctonmentc * • " - ^ . 

In developing the ideas in this section, we want to 
help ■ children to" see the relationship .between division 
and. multiplication, . that ^12 -^ 3 = h and > X 3 =12 . 
More specifically to find the quotient, Tor two numbers 
th^ can think what number , times 3 is equal to 12 y 
or n X 3 = 12.- Although they h^ve been using this 
i/deain the 'previous section, we now give specific 
attention to it.* . 

« ■ * 

Suggested Procedure : ^ • ^ 

Recall some ot<ti^ problem situations that" have b^en 
used earlier with division or suggest a new problem* • 
For exanrple, returning to the problems about Jimmy 
and his baseball cardsy . 

Let's -.think about Jimmy and those baseball 
cards . 

"^^i^Bpose Jimmy hsad 20 cards* 
"Kg put them in sets of h* . ■ 
How many sets would he have? 

Have someone show the 'result using a 'set of cards . 

Then ask someone :^o- ^write .the division . equations . . 

f20 -5- l^ =n -or"^ = n.) ^ .~ * , 

Uow ask another child to put these, equivalent subsets, 
together to form an array* Ask what multiplication 
equation tells us about- the number of objects in the 
array ;r Ask a child to write this equation. (n X U = '20 
or- U X n = 20*) 



Iiet's Xocxc at : -these tvo equations. 

20 4- U '= 5 . 

. ■■'■^ kx:^. =,20' ,*. ■'■ '.. 

What rrumber did we find in the first ' 
equation? - ' 
: ,VWhat ,n^mher 'did we find in the second ^ 
•equation? 

DiJ^cuss these equations. In the first equation we 
divide^ l>y If, In the second equation we znultiplied . 
4. We started with 20. We ended with 20. 

■< 

Use one* or. two more problem situation^ where the children' 
first separate the set into equivalent subsets • They 
I use- these subsets to ^make an array* For each problem^ 
ha-je them write the two equations. Discuss these ^in . 
much the same way as the one above* 

/Then start with a. multiplication problem.' 

Suppose there are 6 chains , in a row. 
"4^11 use objects on: f lannelboard to / * ' i| 

■ ■ - • reprS^f^t. chairs*) 

Suppose we have 3- rows of chairs. 

Hbw many chairs do we have altogetheor? 

* ' ... 

■ Then have them- separate the - 3 ' rows . o^ 6 chairs each- 
, Again ask for the^ equations: . * 

Think^ig of the chairs- together: *3 x6. = l8. 

. Separating the chairs into rows: I8 -r- 3 = 6. 
• . ■ ■ * 

Here they* see that multipl^ying six "hy th^ee and tben • 

dividing that result by tirree results in the number six. 

Continue, with other examples to. help children .see that 

to multiply by a ntmiber and then to divide by that; same • 

number ;iresults in tbe number with which we began. . ' 

- Also^ to divide by a number and thto to -multiply by- * 
the same number results in.the xrumber wiiih which we started 



6k> 



rttt exaaiples sucii ais the f<felovliig on the c h al Tc board; 

3 X 4 ~ 12 Ask vfor the division equation 

, .tlmt oindoes nnili;iplying 3. 

'(12 -s- 3 = 



8x2 = 


16 ^ • 


and' 


i6 




8 


= 2' 


6 X - It. = 


2U 


* 

and 


2lt 




6 


= 1* 


5 X 5 = 


25 


and 


25 




5 


= 5 ■■ 


\x 9 = 


36. 


and ■ 

. ♦ ■ 


36 




It 


= •9 



. • . - ■ ... - .jy- 

PupiX^s . book^ pages 392 - 393: deeuL with doir^ and. undoing. 

page is concerned 'pith writ iiig muXtipXi cation 

■ equations, . ' 

' pa^e 395 i'equires that the children write 
-division equations • ^ * . 
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^ RelaHon of Mbltiplication and Division 

A. Multiplying by a number will undo dividing by the same number. 



Think of a . 
Divide i by 2. 8 ^ 2; = 4 . 
Then multiply 4 by 2. \2 x 4* = 8 
The result is 8, the original number. 
Multiplying by 2 undid dividing by 2. 



B. Dividing by a number will unido ijiultiiDlying by the same number: 

■ .* • •» ' , 

Think of 8. , ' * ' 

Multiply by 2. 2 x 8 = 16 - - 

Then di^e 1^ by 2. 16 -r 2 = 8 
The result is 8, the original number. 



m 

> * 



C. - Fill the blanjcs to show doing and undoing. 



The first example is done for vou. 


1 


DO ^ 


UNDO 


2x3 = 6" 

*^ 






6—2 = 3 


. 4 X 5 = ^{S^ ' ' ' 




20 'y\ = 5^ 


6 X 4 = ^V^^ 






4 = i 


3 X 7 = \2 / 






ji/ 7 = 3* 


'8 X * 4 ^2, 






- . r 

^^4 = 5^ V 


- • f • . - 

10 'x* 4 = 






Mo -1- 4'= '/^ 


7 X 8 = 








" 1 ■ 
. 9 X 3 


- 




2-7 3 = % , 


4 X 3% /Z 






^ 3 = -f^ 








3 X ^ =18 


64 — 8 "= ^ 






■ *"<^ 


16^4= ^ 








' 42 — 7 = & 






ax 7 ' 


81 -=- 9 = 9 - 






9 X 9 - ^ / 


24-;- 3 = . 








45 ^ 5 = ^ 








36 6 = ' - 
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Muftipfic^ion Equations 
TW^k of rP- 9 as n x 9 = 45. 
Write the multiplication equation. 
X Ttie first one has been done for you.. 



4? 



21 n.= 7 

ri X 7 » 9-1 

n « 3 


16 -^- n = 4 


.24 ^ n > 4- 


40 -i- n =^ 8 

X ir i:^ .^^? 


30 n = 6 


25 -3- n - 5 : 


24 -r- n =-^ 8 . \ 

n '3 ' 


16 n = 2^ [K: 


15 -r-_nr = 5 

n x S'^ AT 


28 ^ n « 4 


27 -4- n ='9 

Aj A 7 ^ / _ - 

/? - 3 


; 12 -r- n - 2 


35 ^ n - 7 
A) Y 7 -T^X^ 


20 -r- n = 5. 

n - ¥ 


^ n = 8 




■ ■ \ ■ 


- . . . — : — — : 
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Dfvision Equations 



Think of n 5 - 45 as 45 ^ 5 = 9 . . . 
Write the division equation^ * 
Tl?e first one has been done for yoLL*" ' 


n X 4 = 24 

'24 -7- 4 = 


n X 7 =21 ' 


n X 9 - 45 . 


n 6 = 18 - 


n X 7 = 42 '. 

-r: 7^ ^ 


n X 9 .= 63 


ri' X 8 = 56 


n X 9 = 72>: 


n X 9 =27 


n X 7 = ?1 


' n X 3 =24 


n X 7 = 49 - 

. 4^ 9 r 7 >■ Z ; 


n- X 9 ' "3 6 

^d- ^ 9 ^ ■ 


n X ,9 = 18 ' 


n X 4 = 16 


. n X 


n 'X 9 = 54 

.' '"i ■-■ " 


n X 8- "'48 


n X 8-40 " 

■ y- cP^ -^ / i ^ ■ 


n X 8 = 64 


n X 9 =81 



o 

ERIC 



395 L 

2- 



4:6 



VTE-o* The associative property of nrultluLicatlon 

-? ' ■ ' ■ 
Objective : To Introduce the idea of the associative 
property .of . iiiul;tipllcation ^ 

Vocabulary ; Associative property of nrultlpllcatlon. 

Materials : Blocks, siigar cubes, rectaiigular prisms. 



Suggested Procedure : 

On the fla n nel, board or table, .place '^^iree sets of ob- 
jects. Ask children what mathematical equation is 
suggested by- Joining the three sets. For example, sup- 
pose the sets had 3, 2, ^ and numbers. JThe equation 
5 + 2 + ^ 9. Ask children what property of addition 
is used tb etdd three numbers. (Associative or grouping) 
Have the children show it doegpiVimke aj^y difference 
in the sum which .2 nuiabers are a<^^[ed firatv Review 
the idea of associative, property * - 

(3 + 2) + it = 3 + (2 + 4) : / •. 

■ - ■ '5' + h = 3 +-6 . ' ■ . ■' ■. ' ' ' ' 
Now display 0 an aixangement such as the following.'^ 




Ask if; anyone c^ think of an equation tha't J^s suggeatied 
by this ,an%ngement .: If cliildrefl do.not' ^^nd, ' 
direct their attention to the "top 35ayer"--the nunibe/ 
of rows and the number of objects ,in each row^ ' Then: 
^as3c how th^ could, aescribe. the number of arrays that 
they bad. . '* 



For exaxnple, (3 X ^) ^one layer 

, . ' \ 3 x if) %o-bli layers 

Help children the see t^e . 3 "by k array and that the ' 
produc-t of 3 and* 4 multiplied "by 2 gives one resxalt* 
Write .- ^ X (3 x^) = SU. ■ 
, Then ask iT = they '.would ge-^ the same results if they . . 
found the product of • 2 and 3 first. Ask vhat this 
would laean using the model. (Find number in array aiong 
CMa(£ side. Then find how ni^|}y in four such arrays.), 

* -Work the two examples on the chalkboard. 

; ' ^ V ; ; 2 X (3 X 4) ='(2 x 3) x . ; . . ^ ^ 

. ,2 X 12 =6x4 





. T-ell the children Xhat we have* another mathematicsil 

prDperty., Ask them if they kncSw vhat -property if is.. ; 
(Asspciative or grouping property of mul^pliGaition.) ' * . 

" \- ' * - " ■ . '• ■ ■'* ■- ., ^* ; 

If you use additional^^equatipns/ be- careful -"^to- select^- . 

tbem so 'that none . regui'flfcs facts beyond^^fe. x 9 and^ 

. \ • (2 xs^)-5r3 X (2 X 3) ■ 

(3 X 2) X .2 =- 3 -X (2 X 2> - * ■ • 

(2 >e'l) X 5..= 2 X.(l X 5> 
V 2 X (3 X 3^ = (2 X 3) X 3 ' ^ 

Explain that sometimes the a:ssoc±ative law .helps U3- . 
to solve- problems which we would otherwise not have * 
had enough- facts to solve. 

' . . >rite: X 3)4^ 2L ' ' 

■^r . Wtlat is k X 3? (12.) 

. Now^^S^.-flrust. f^ and 2 

^ : Vjbut. ve- haven Hvye1> learn 

f?.ct. ^ How . can we find^- the-p^jjpduct?^ ' • . 
• - . . We can grorrp th€t factor's iia ahbtHer* Vay, 
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Write: 4 x (3 X .2) • and ask whether this is thg same 
number as (it x 3) x 2. (Yes.) Have>.a child give the 
product of 3 X 2. Vfrite: h x S.^^^li another child 
what the product of k >: 6 is. Write: k x 6 = ^h. 
Be STire your record looks like thqt below so children 
can see that in solving one; equation they have the 
.solution to the other. 



n = It X (3x2) 

= h 'x .6. :, 
= •24.,-. 



In. the same way, present several of the e^^iations below. 
Haye them rewritten' in such a form that the childreh 
can find the products with. the facts at their coramand. 



.. :, . n = 2 X (If - X 5):- 
'; ^ '/■* ' = 2 X -20 

Other.-praqtice equations:" 

; ■ X 2ij«r5 ' . 



n = (2 X if) X 5 
. .= 8o< 5. 



3 - x >=f X 5 - V- 



3 X 2x5, 



. Pupil ^s^ r book , pages 3'?6 - 399: It may be necessary to 

do fhese pages as a class discussiojii. If some children 

can do them on their own, they should, be. encouraged t& 
do so- ' - ■ ' 
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.1. 



Multiplying Thre§ilumbers 




2. 





Here is a picture of a set of blocks, 
arranged in 2 rdws^f 3 blocks. 
How many blocks are used? <^ 



2x3 



Here is a pictiire.of a set of bidlKs 
arranged in 2 rows of 3 blocks 
and 2 layers. How many blocks 
were used in one layer? ^ 

How many blocks were used in 
2 layers ? 

n « (2 X 3) X 2 

= 6 x2 



Here is a picture of a set of blocks 
with ^ rows and S-? 
blocks in each row. There are 9 
blopks in^the piqture. 

\ S X ^ » 9 



61*9 



Here is a picture of a set of blocks f 
with 3 rows of 3 blocks and ' 3 - 
layers. How many, blocks were used ? 

n « 3x 3 X 3 

-(3x3)x3 
- 9 x3 



Here rs a p|cture^,a set of blocks 
with H rows and blocks 
, irt each row. The equation that tells 
us the number of blocks isi 

: -2 X 4 ^ f : : 

There are 2 layers of blocks. 
In each layer there are* 2 rows of 

y ■ blocks. In the picture there 
-are bloclcs. * , 

n*2 X (2x*4) ^ 

What would you find for the prodi^ 
If you write: : 

(2 X 2) X 4 f y X ^ » ^ 
Are your products the same? '^^^i^. 
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Multiplication 



Example: 2x3x4 


= (2x3)x4 , 
- 6 X 4 

= 24 . 


First multiply the factors ' 
in parentheses ( ). 




OR 


\ ' . . 


\ -2 X 3 X 4 

• 


= 2x(3x4) 
-24 


Did you get the same product? 
Why? 6l(2^f^^^><^^^^^^^J^ 

* ^^^^^ 


Find these products: 






i. >:x 3 X 2 






3. X 3 X 2 = 


(3 X 3) X 2 


3 X 3 X 2 = 3 X (3 X 2) 


■ _ ... ~ r ■ 


f ■ X 2 


- , . = 3 X 


.' * ' ■ ^ : *' ' 

- t ' ' ' . 






2. 2 X 4 X 5 






2x4 X 5 = 


(2 X 4) X 5 


2 X 4 X 5 = 2 X (4 X 5) 


■ ■ '-. ■ , 




- 2 X _JL£__ ^ 




. ■ * ■ ■ 





25^ 

■ 398 : • 
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3. Find the product of 4, 2, and 3 in two ways.\ 

4 X 2 X 3 = (4 X 2rx 3 4 x 2-x 3 = 4 x (2 x 3) 

^ r . - ^ 3 ^ ' * = 4 X 



4. Find the product of 2, 4. and 5 in two ways. 

2 X 4 X 5 = (2 X 4) X 5 2x4x5-2 x (4 x 5) 

x5 ' "2x_\2£* 



I 




5. Find the prodl*rt-of 5, 2, and 3 in two ways. .' -; J 

5x2 X 3.=.( ^ x ;2 )x 3 • 5 X 2 X 3 - S) * 2 * 3 ),' 



6, Find the product of 2, 5, arid 4 in twoways. - / 

.2 X t X 4 = ( Z x' 2 X 5 X 4 - x ( ^ ^ V ) V 



"VII -7- MixLtlplylng and dlvlAlnp 10 and gmltlples of 

^ ^ . ■ ' *■ ■ 

Objec-blve ; To use the associative property in mul- 
tiplication with niultiples of ten in both , 
, nrultlpllcation and division. 

Voca'bn^TQ'yy : (iJo new vords^) • 

Malferial6 : Manipoilative materials^ array of objects. 

Suggested Procedure : * 

Rfeview thinlting of nniltiples of jben in more than one 

vay by askizig hov .to rename 70 as texts * (7 tensy ) 

Continue with iany other multiples:. 200', 3^0^ 290, 
Ito, 70, 250,1450, 100,. etc*, / / 

Ask. for another way to think about . 3 tens (30)- 
Ask if someone can: make an etrray showing 3 tens* . (3 
rows of 10 members . each.) This may be drawn on the 
chalkboard or strranged with' objects. Ask what multi- 
plication equation cquid^be made ^pt tl^ array. 

X 10 =.-30.) State that 3 X IQ ^is another way. of , 
saying 3l^ tens; Ask what ' 4 x 10 .-ia., , and .if the 
answer ±b k tens, have the number renamedcas^ kO^ . 
Continue with 7 X 10,-- 2 X 10, 8 *x lO, etc . Ask* 
what 12 X' 10 ■ 4s . .\If • there\ is hesitation, remind 
children that this is 12 tens, and therefore \120* ■- 
Give much, practice with multiplying a number times 
10, including numbers such as ^5 X lO^r ' ' ^ , 

Continue' practii^e, inclToding examples like ' 2^ x 10 
and 10 X 9, 7 X 10 and" 10 x.25. ^^ Refer .to 8 and 
lO^ as factors of 80. 

On the chalkboard write 3 X hO\. Ask how kO can be 
written" XLsing<amaltipii cat ion of 2 numbers. (4 x 10.) 
Then write 3 x x 10^ and ask whether this.mea'nis ■ 
3"'x- (Yes.) ' . V * ■ - 



.The vrltten records shows: 3x40«3x(Ux 
^ Ask how the associative property 

can be ..used, to rewrite 3 x f4 x lO) . ^ 

■ ' •.. v. ■ = (3x4) X 

-Ask a child for the product *of 3 x h, 

. - 12 X 10 

Ask another, child for 

the product of 12 x 10. 

> ^ . ^ » 120 . 

Follow the same procedure using^ 7 x-200* Thus: 



7 X 20Q =t 7 X.C2 X 100) ' 
. =^ (7 X 2) xlpO 
" =;ll4. X 100 - . 
^ = 1400 ' 

Pr&vide- practice on such eqviations as ?»• x 6o = 2hO, 
2 X 90 = 180, 9 X 30-,= 270, 7 X ifO = 28o, etc. 

Discourage ajsy suggestion of "Just adding a zero" to 
the number. If this arises, -show that if a' zero Is 
. added to 12- in the illustrative .eq;aation, for exaDrple' 
■ the sum of 12 .and 0 is 12. . If," however, children 
^ do not show all t;he steps in solirLng the equations on 
•the pupil pages, allow, them .l^o continue to do the work 
mentally. 

• For those pupils^whp encoiinter no difficulty with 
m^tiplying using^ i^ use ja similar 

procedure to show the use of multiples of lOO: ) 300^^ 

3 hundreds : = 3 X 100;. Vx .600 -=.if'x (6 X 100) = 
(h x 6) X 100 = 2k X loa = 2to;- etc. 

. Pi^ills book , ■ paf^es 400 - 1*03: These, pages provide ^ 
practice. ; . 



Multiplying with Muitiples of 10 


Multiply:' 
















45 


M 


* >^<^ 


17 


X 


10 






1 0 


X 




10 


X 


72 






- 72 


X 


10 = 


100 


X 


7 














X 


O U 




f 


7 

Q 


X 
X 


* ■ 

10 - 7^ 

10 = ^^^^ 


400 

W W 

27 


X 
X 


3 
10 




/HOP 




• 




64 


X 


10 

^X w 






1 n 


'x 


^ Q a: ^ <^ /? 


io 


X 






• 

w** *^ 




X 


II .^B 


10 


X 


47 






6 


X 


- 5 - 

200 = :r^.' 


68 


X 


10 






3 


X 


600 = /^^^ 


6 


X 


10 






u 


X 


10= 


8 


X 


10 

X 






1 0 


X 




10 

X W - 


X 


11 




no' 




X 


10 ^ '^Z? 

X W 


2 


X 


500 






24 


X 


10 = 


7 


X 


400 


s 


280C 




X 




.100^ 


X 


8 




goo 


37 


X 


10 = 4?^ 


50 


X 


20 


/ 
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A Chart « • 

Directions: Fill in the chart with the products for the numbers in 

the rows and the col 
Example: 8 x 30 « 240 " - 

, You ra^ih ink about 8 x 30 = 8 x (3 x lO) 
^ > ' ' ' (8 X 3) X 10 

- 24 X lo! 
= 240^ - ^ 



X ; 


10 ' 


20 


30 


! 50 


' 90 


80 


60 


70 


40 


[ 1 


■ 










■go 


^ o 






2 


















S'O ( 


3 






9o 








/Sc 






5 




/oo 
















8 


fa 




240 














4 








Jloo 










r^Q ■ 


6 


J> a 




//^ 








3^^o: 






9 










S/o 










7 


7o 






^^^\ 






¥-3<0 


¥■90 
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Using the Associative Property for Multiplication 



Multipiyi ^: Y * , ^ 


I) 3x20-3x (2x 10)/ ^ 

.... ^ -erx~2f^V^^^^ 


' ' ' * ■» , • ■ 

2) 5 X 70 = X ( 7 X ) 
- ( ^5" X 7 ) X 


3) 4x20= 


4) 3X-40 = • ' 

w- 

' - . 


5) - 5x90= 


6) 7x40= -2:<f^ 
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7) 70x3-10x7x3 . ^ 
IQx (7 X 3) 

• 


1 8) 50 X 9 . ( /^ ,x X ^ 1 

I . " X 1 

1 ^ 


. 9) 60x4--^^^ 


j 10) 80^2- /^^ 

1 ' 1 

1 . n - 1 
1 . ' ^ 1 


11) 600x3-a00x 6rx3 ^ \ 
- 100 X (6 X 3) \ 
, » 100 X /S^ 

I ' 1 

13) 400x8»32^?^ 1 


1 12) 900 xA* ^^'?^ 

^ " ' 1 




14) 300 X 6 = J 

■ r 
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■ Dividing multiples of ten ^ 

Reviev renaming 20 as 2 tens, and -e^ 2 X.IO. 
After giving several examples, state that '!aiior,.hiDn"ber 
which, is the :product. of* ten ^Jid another jfactor 
1* a multiple' of 10, incl-uding. numbers "like '100, 
where the other factor is, also 10* H^ve many multiples 



of 10 named and described. 3b ' n x^O and' as 10 n* 

Write 70 nr 10.. If children liesltate, Sthow^ the equarion 
n X 10 = TO* Continue to give* examples including prob- 
lems where 10 *is ■ the"**qmotient as Veil j* prol^lems 
^'iia which 10 1^ ♦the dl^yijsosr* (it is not aecessatry to* • 
*uSie- the term **' divisor" with 'the children at this i4.me>) 
• Use^ multiples " in which one factor is' fereater than .iha. * ' 
otber ks ±3i -^ 10, ".or 210 -f' Alsor^use multiples 

of 100 if . examples^ such as 8 x 100 and; 100 5 
■ have been given previously. • * . 

Write 120^ 3. Rewrite immediatelv as '-xl X 3 =120* 
^ ^Ask what multiple of 10 would be needed to solve the 
eq;uation» . .If children hesitate, roaind them that 120 
is ., 12 tens. 

Give much practice in class before, using pupil page, 
'fecaaipies-: . 70. -^ 10, lUo -^ "7, j etc . 

Pupil *s book , page kokz This page provides practice in 7 
in division., ^ , ^ ^ ' 
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The distributive property 



Objective ; To help :Ch1 1 dren ^understand tbe distributive 
properi^ of inultipli cation over addition ajs' 
: V illustrated by a x (b + c) = (a: X b)- (a X c) 
• e*s;i '3 X ?7 3 X Ii0 + J}) = <3 X 10) + '(3 X 




VooabtfLary ; (N6 new words-) 



t' M aterials :. 'Arrays, »^iared paper, yam- 



ested Procedure: 



Use a 3 by 12 • array. Ask children, How t^y can 
find out- how many objects are in the array. /They Tcnight 
suggest using addition~l2 + 12 + 12 = 36*' ' Also, some, 
may suggest coxmti^ Then tell t£^ that- today they 
are goiJig to learn another way, v 



Fold or cut;tty& S 



by 12 array so that 



ou have two 



smaller arrays. ^ Describe each of the smaller arrays- 
For eaaaiple^- you may - separate the. -array so as 'to have 
a ;3 ^ by ,10 . axrr^. and a ■ 3I by;- 2 * arrao^- / 

We . can describe -the array .as 3 x 12 or 3 x (10 + 2) . 

So-wrlte '4^18 



3 12" 3 X (10.,+ 2) r . • 
' ■ - x/:iQ) +:X3 X. 2). 



Ask 



(Three-< rows " 
of. i2 "Objects 
separated into 3 
, rows of. 10 Q 
. /Ejects and 3 2 
of . 2 object: 



me to give the product of . 3 x lO," of 3 X 2- 

^ ■ • ■ 




Continue with the writiiSg . 

■ . ' J •■ " i X' i2.= 30 .+ 6* 




. > ■ 
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. ■ Then ask Tor- another way df naming t£ie" rninier ' (36- + 6) . ' / 



- ■ ■■ . 'Consider other^ei>^^ of the . 3* "by ■ 12 'I /array^ .." " * 

■ ■ - 2 'aii^ray^ .Por exan^ple,- - . ^ / ' . , 

X- = 18 + 18 * ^ '12 +'12 +'12 ' ■ 

' • etc*,- . ■ 

Observe the different ways usec^. Ask if any*6ne way 
, ■ * seemed easier than th'^^ others. Hopefully ve would . ^ . • 
expect th^.first exainplei 3'X 12 = 3 x. (10 -^*.2). ' ■ . 

However, children piay not feel familiar with' products' : , 
* • .. of 10 to^think that this is easier • If so, "^you should ' 
: .give further opportunity to- give* the products 'when IQ 
' .. is one of -the factors, such, as, ■ 

/•.3.x i-o^:' > ■ ■ •■■ iax*5; "■ \ ■ .\- ' ■ 

'■ ' i " . .2;X 10 ; / , ; lO-.X^-^ \. . ~y ' - ■ • 




'^as was done in the preceding sections. * This- ^^y' "be" 

•^^■^"^^^ ^ P^P'^ice^-i^ d\xoh, y[s'' ' ' . 

/24..= 20 + k, ' 32 = 30 + 2> 47 = '40 + J], etc/' T ''■ 
•^^9'*' Z'^^® cEiidren that " theSrp . is an easiei-^fona they 
may use. 'r . " ■ " ^- . .' 

'. 3 X 12 - 3 X <10 + 2) _t^-- Vrite:^' 10 +,2 ,V 

■• = C3-X io> :^^ (3-,x:2)^'';' x s 

- , ■ = 30 + 6 ■■ ■ 30 + 6 = 36 

Continue with >^everal other exanrples 

3 X 2i^ . . .. 20 + 1 .4 X 32 30 + 2 

• , : ,-• - 60 + 3 = '63- ; . , 120 +^8 =.i28. 



PuplX* s lK3ok ^ pages 1+05 - ^OS/ These pages provide 
practice using i^he distributive, property- 
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, The DistrjJM^iye Property 



1. To find the prpduc^.f^ 4 >c 17 = n, think of a 4 by 17, array. 



Then think al?out separating this/array into ^t^^ 

' ■ 10. ■ ■': . - ■ 7-' . 

































- • 






• 




.'•# 










- «- - 




• 




* • 








. 9 ■ ■ 


• 






I- 







Find the number of merifibers in each array. 

Then add these numbers to find the number of members in the 

4 Vx 17 *array. 

Wfe write: 



17 
X 4 



10 + 7 
x4 

40 + 28 = 68 
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Tfw numWi)f memberi^l^ x it) = ^ fp 



- » /. 



The n^umber of members, jn a 9 by 5 array is 9 x5 ° 



1 




a-*- 



Tfte number of members in a 9 by 15 array is 9 x 15 /S^ 



15 
x9 



10 + 5 
x9 
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Using Arrays 



66^ 



Find the products: 



Shpiwihe 



1. S-xlS^ 



• • • • • •',«l v!« • ^ 

• • • • ^ • • . • *■ • ' ' • • • • m 

m • ■• • ^» m m • • ' m' -m- • *W 



m 3m' m * mm 



m m m m 

m •■ m- 



6 X 17 = /^i 



3: 5x13= 9^ 



I • • • • 



* V* m' m- 



• • • « 



<^ -m m m" 

•4,.. .■ 
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M ultiplicatiori 
Try^these. * Use arrays to hVlp you if yoa need them. 







••1 17 ' ■ - • . ' 












. • - * ■ . 




.... 






- -x 6'' " . ' ' ^ r /'^^ -/^^ 




■■ ■■■ ■ . 

^ . 


5. 19 


6. 13 V 


x5 


■ x9 . ; ' ; 




//7 



7.. 12 



8. 17 
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.'^^•Sl* Sc^Ivlng " prot>lems " " ^ : * - r . " - 

■■ - ■ -■'.*•■■ ■ - ' " . ■ ■ 

. The fbiloTfing Pi5>ijSp pagesr.are inciuja'ed to prcnride*^. ■ 
addi^onal eocperiences -In solving .story- pro^bleiris.^^ ^ 

.Ijf^is . not 'inteiided .^'tTiat"'.eveipr ' cliild. must = complete ^ every ' 
. pdise- In cons'ecut'ive order . ' The t eacher ' s owti ^udgiaeixt * ; v ■ . 

should .be the guide . Independent; vork is ' to J>e .'encouraged 
..Vhenevear-:f eajsilSie../ . '.; , ^ ■ ' '■' ' . .-■ ; •■ 

Less able, children should use manipiiiative 

. materials whenever they need them ^ ^ Very ?able children . ; * ; 
mi^t explain the} solutions f dr/dif'f'.icult problems to 
tHe"'class*'- ' ^ -V / • . < 



' , Problem . Set 1 ^ 

^Problem Set - 2, 

Vproblem Set 3,. 

Problem fs4l^ . , 

ProblemySet 5V' 

Prx>blek Set. '6^ 

• Problem Set' : 

Problem^ Set -8, 
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Solving Problems ' 

Use your own paper Write the ninrite 
; Write the equations arid th^entence that^^te^^ answer: 

. : At the C^iii^y: Sfore-. 

: 1: Judy tx)ught^^ '6 chocolate tars. Each bar cost 
Find how nluch Jud^s candy bars cost 

2. Sue brought 2 friends with her. She bought: 3 jars of Jak^^^^ 
locolate for Mother. Each bar cost 18*. . How much did Mother's 

baking chocolate cost? I :^;^^ ^^ * i 

3. Bob spent 25< for ice cream bars. Each bar cost 5#. How 
many ice cream bars did he buy? c^i^e^z^^^ -Aa^*^, 

4. Ellen bought 6 lemon drops and 8 orange drops/^^^^ ^ ^^^^^^^ 
- How many orange and lemon di^ps did 'Ellen J)uy? 




#5. Jane spent 47* for gum and stick candy. She bought 5 packages 
V of gum at 5* a package a'nd spent the re$t.fQr^^^^^ 
> J^pw:manysf^cks^o // 



,f -4 
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Solving Problems ' ^ 

Use your ojvn paper. Wrfte the number of the problem. '^ - ^ ; 
Wrl^e the equatioDs and the senteye that ^t^^^ - 

L Billy had 45*. 5< stamps as he could. . 

How many 5<%^tamps could he buy? f ^a^^a^y^^^ ^ i . \ , 

^ Jeff went in the house to get eppkies ifer his 2 frterids and himse^^^^^ 
Helhoijght he had 9 coo|:ies feut when he got outside and counted; 
them he had 10 cookies.- How many cookies sholi Id he qive to each 
person?//-^ c<^«****^. 



3. Kelly had 56 new stamps to paste ^ h is stamp book. Each row in the 
book has 5 stamps. How many rows of stamps can he paste in the 
book? 7 



.4. Mother bought 4 pencils at 5t each. Ann wanted pencils but she 
:didn't like the ones Mother bought so she bought 4 of a different 




kind.. How much did Ann's pencils cost ? 9U^^e^*^^^u^u^ 



5. -Fatffer gave Brad 8 golf baMs. Two of th«m had>ed marks ^ahd^ 

r^t were m'arked^'w^^ Mother sa id,"l have 3 golf baWs 

. marlcerf with green. You may have them to put With your green ones. '' 
Howmany golf tolls markecj with green does Brad ha f 
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' Problems ■ .; •". : " •' 

Use ygbur own paper,;... Write the number of the problem. 
Write the equatiopr and the sentence thjat tells the answer. 



L Oohni'had 50^. He boaght 3 rolls at 7^ fpr each rolJ. How 
. much mon^did he have then 7 ^ f ^ 



i 2. 



Mary bbught fWe 5^ stamps and six A$ stitnps. How much did 
Marirpay for the stamps v ^ . f ^ 



3. ' iohR decided to save nicfels^ One day he counted his collection and 
1 fdui^rtfiat he Irad 9 rnickels. How maiWxents did John have in all? 

. w:'- ' ^ 

Susan spent 12< 'foEdoJI dresses^nd 5< for doll shoes.. How much 
'change.W^ta S usan get if shf^^ve^the clerk a quarter'to pay for the 
doil things? if'^j^^ '^ ' \ / 

5. >JV\ojly t»5^*^ 5^'° AwJtipS'^per^,^^^^ 

ICK, a doti TOt for ipi., and an eraser Tor 3^. How much did. MoHy : V 
Spend for writing materials? ^ v\ ; ^ ' J 




David bought 4 kites. Each kite cojst exacti^.the same-as" the Other r ' ^ : 
kites^ If Davi9 . spent 40<f for the Jcites, how much 'did. each, kite'. ^ . . 




Solyiog Problems 

." .r' . .A ■ . . , . . 

Use your own' papen Write.the number of the proble m- 
Write the equations and the sentence that tells the answer. 



L When- Mcrther cleaned house shaisrashed. all of her-go^^ 
She had 3 sets of 4|5,hes and each set had 48 pieces. <^ 
How many dishes did Mkher wasli7 /i^ y ^ ^ 

2. Fatherland Bill helped wash the dishes. IJ; usually:took them 30 
' , minutes. Father helped Mother for 20 minutes. How long did 
Bin wdrk alone with Mother? ^i^^^ir^SV^ - 




3. Mother's cupBOards were small so she had to put the 3'^sets of 
^ dishes in, 4 cupboards. If she put the same number'of'dishes^ in 
each cupboard, how majiy dishes didlftother put in ^ch cupboard 



4. Mo^r alsd virashed the^windows. There were 4 panes of glass in^ 
each, of the. i4^.wJndows Mot|^er^sh&j; How ipany panes of glass 
. sjie wash ? - - > - - •• v » 



5. Ittook 10 'minutes to wash each window. How tong did it take to, 
•wash the 14 windows ? / "/^ 
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Solvinig Problems . . - ' - ■ ^ 

Use your own paper. Write the number of the problem. 
Write the equation and the sentence that tells the answer. 



L 'Mother mad^^ aprons. She.gave 4^aprons away^/ After 

she mad^'nTOre aprons she had 7 aprons. Find how many more 
aprons Mother made. ^ y77u<si>M^ 




2! Jim's team mkde 3 points in each inning of the gama Find how 
-many points they made' in 6 innings, 





J^ck had '32 pieces of .candy to give to 4 children. Two of the ; 
childreh were girls. If he gave the same number of pieces to S 
each ctiild; how-many -pieces did each child get? 



* 4. rSallyhad' 7 stuffed toys. Only 3 of the toys were animals. Fo 
her birthday SaUy got 5 stuffed toys. Two. of them were stuffed 
: dolls and the rest were stuffedan iljials. Ther}?how many stuffed 
animals did SafI ly haVe? ^ 





> 



Three children had birthdays. One cakThad 6 candles and anofher 
cake had '5 candles. Altogether there were 17 candles. Find how many 
candies were on 



- Solvtfig Problems 

Use your own paper. Write the number of the problem. * 
• Write the equkions and the senten^ce thafctells the answer . 

L Jean invitecf 13 g iris Jo tier birthday party. She warrted to give 
each girl "3 balloons. How many balloons did she "buy? 



2. -. for one of theigaraes Jean'wanted to give each of the girls 8 
^ toothpicks. How many toothpicks did Jean need? /*^^^ 

3. Jean's mother* made party favors for all of the girls Including Jean. 
, ; Mother needed- 4 sticks of gum an^3 gumdrops for each favor. 

. .Find how many sticks-of gutn she had to bdy. S'^^aZ^^^^'*^^^ 

■■ ' " / . - • ■■"i.-. 

4. When J^n opened her gifts she found-2-_^^^t^ 3 boxes,of 

. -ca/idy. Each box of candy had 18 pieces. v How many [>ieces. of 
candy werHn ali of/the boxes together? 

5: Mother set 3 tables with 5 places at each §ble. Were there 
" enough. places for all of the girls and Mother to beseated? ^J^./ 

6. If Mother used 5 dishes at each place on the tables, how many 

... " ^ ■ . ~ - • . . I ■ 

• dished did she Tieed for a 1 1 of the places? 76^ cUaJl^^ 




^Solving PiDblems 
Use your own paper. Write fh^^number| 
Write the equatfotl's and the sentence thaBBIIIPthe answer. 



^1. Atother bought a jarge bag of jacks for Beth, Susan and Peggy. 

.On the bag the girls GQu Id read, "60;Jacks." Mother gave all, ' 
bf the. jacks to the girls. If each girl got the same number of jacks, 
how manyiacks wiD each girl get? 2 ^ < 





2. Mary helped Mother by setting the table for 3 meals every day: 
How many times did she set the.table in a week? J2. / JZtr»* 

3. Jack bought^? packages of bulbs for his garden. On tli^^tside of 



3 glckages he read " 12 B u I bs^; p^n / 4r of th e packages 
"10 Bulbs." How many biA5s 'ditf jack^tuy? 7^ ]S:^<^M^' 



read 



4. ' Mother ^iveal^^% ew ha\r boWs and 7 pairsj^.sbclcs. 

Grandmother glv^|eth six hair bOws and anqtbec pair of socks. 
How many'trair bows does Beth have now? /4 JLU^ -S-i^'^^^^ 



Sotving Problems , 

Use your own p^er" Write the number of the problem . 
#rite jthe equations and the sentence tHat tells the answer . ' ^ 

:.•••■-'■», . ■ ■ ' ' ' => 

7. , Miss J^ones:brou^ 7 boxes 'of pencils from 

the:ofnee. Eafti box held 12 pencils. How many pencifs did Miss 
Jbaes bring from the office? S ¥ 




■ ■ ' ■ • ■ V. 



i 



2. Miss Briggsjaeeded chairs'for 56 children in the auditorium.. Mr.' * 
Peterson set up 3 rows of chairs With 12. chairs in each row. How 
niany empty^chairs will/there be? ^^-^^ 

3. Miss Stone's class was going oh a field trip. The children rode in - 
4 station wagons. Eight children rjxie in each wagon. Kj^d how . 

ny children went on the field,trip. JZ oAi^ipU&^, 




^4. Mrs. Smith asked John to get enougfi ^pencils so that each of .the -23 
' children would have 4 pencils, find how many pencils John must 

• - Miss Kent brought fru ft drink for the party^^If she could pour 5 - 

glasses tulJ from^pL^bpttle, how many glas^ could"sh)^ fill from 
, 7 \bottles? ' ^ . . ^ / ' • 

There ar# 5 Classrooms on the first floor of Hum&rt Schoal and 4 
^classrodms pn the second. floor. *h6w many children ^re in'^the ciass- 
■ rpomsw the second floor Jf each cl^sWoom has" 31 children in'lt? 




. VTI-10.» Piactdrs . aind- clock vheels (Op-tional) 

Objective ^■ To present prime factors and greatest 

- ' - . ■ » , - • ■■ ■- 
common factors in a concrete situation. 



* . ypcabiiT^Ty ; Greatest common, factor. . - 

■ . Background ; The.supplemen-tary .exer.cis;?s . 

Pupil's book, pages 417"- -^22: -Connect vith section • k 
of Cliapter IV on prime nimbers . , Review this section 
with ■ children who do the exercises on clodt ^^he<is, - . 



1 
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* Factors and Clock Wheels . ' . • / i 

Write these numters as products orprimiB numbers. The first twa: 



aredone for you. 

;6-i__2x3 
18- 

10 « 

14« 

9- 



{ ■ 



2 X 3x 3 



4- 

7 = 



^ A J2. X -2- 



3X3 



30= \:rx:2 

100 » ^XtK^xsr 



Z We say that 10 and 14 have the common factor 2 since 2 is a 
factor of both 10 and 14. What common factor do 6 and 9 have? 
^ V (Since 1 is always a coMlon factor, there is no need 
< to mention it ) look up above at t 18 and 30. What 

common factors do 18 and 30 have? ^ / ^ The greatest [ ' 
common factor of 18 and '^) m2x3 or 6. . 

3. Find the jgreatest common factor of each pair of numbers: ^ 
14«2x 71 

Y Greatest common factor: 7 
21-3x7j • ■- — 



21 

35 
20 



-5x7 1 
-2-x 2 x 5} 



Greatest common factorr 



12 « 2x2x3 
9»3x3 

10 
15 



Greatest common factor: \ zS 



Greatest common factor: 
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9 " o> X 3 

8 - 2^Aj?X2- 



Greatest common factor: - ./ 



■ ^ 



4. rFind the ^reatOT common factorof each pair of numbers: 



7 

21 



7 



3 X'7 



20^ 2X2 AS' \ 
9= JX3 I 

20= 2x 2 X 
28 = 2x2x 

12 = IK 2 A3 
18-^X5A^ 




30^ jv[ 3x :r 

. . « ■ * 

16= 2A2A2K2i 
26 = >?A 15 



20 = Jk^Xr 



12 = 2X2 K'3 y ^ 

33 - J X li 
. 6 =- 4^ A 3 



\ 



Greatest common factor: 



Greatest com.mon. factor: 



Greatest-common fac^r: 2x2 = 4 



Greatest common factor: 2X B C 



Greatest common factor: 2xr^/o 



Greatest common factor: 



Greatest common factor: 2X2 ~ V 



Greatest common factor: - / 



G reatest com mon factor: ' 3 



4 
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Here is a pair of weels from an old clockl Imagine-fl^em 
turning. OutljDe with a black'crayon all the notches on. 
wheel B which are touched by the black peg. 



« \ • f * 




b 



In the picture below, the big wheel has 9 notches instead of 12. 
Again, outline in black the notches touched by the black peg. * 




Can Jtc^u explain why the b^ck peg touched only 3 notches in the 
first case^; but touched all 9 in the second case? The examples^ 
on the- nejct page may help. \ 



hl9 



28i 



6l- Fill in the number of notches and ihe number oiFp^s. Thejn outline 
in black the notches touched fay the ftack peg as the wheels llirhl 



9r 





S • pegs, . 9 notches 




pegs, notches 



S- pegs, f notches. 



^ pegs, 9 notches 





1? pegs, notches 




/Z pegs, notches 



Now look at what you have done. Can you think of a rule to tell you 

, • • • 

when the black peg will touch aJj the notches and when it won't? ^ 
(Th in k'a bout common factors.) 



V 
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Now try some VJ^ithout pipl^as, Mark with X those examples in 
vifhich the bjack peg would tOjUCh aUihe notches. ^ ; / * ' 

3 pegs* ' 5 notches : X ^ .^^^ 

6 pegs, 12 riblches - 



6 pegs; ^4 ndtchei^ 
9 pegs, - 24 nolcries__ 
15 pegs, 16 notches; 



7 pegs, 11 notches X 

In this pictui^jMlor the pegsSa^^^^^^^^ 
peg of one coffr eiirer tbufches a notch o^ an(Sh€ifeColoi^^^^-«^ 
as many different coldrs^afs-ypu t^n^^^^^^^^^^ 




Number of pegs: 
Nu mber of notches: /S" \ 
Creates* common factor of these numfers: 
fcTumber of different colors: ; 
Now color all the wheels on ther pages you did before Tn the same 
way that you colored these. / 



9. Suppose wheel A- hias 29 pegs of vvh.ich.Qhe i&^Ck^^ ; - ; 

- B ^h^^QO notches.^ Hpw many notches dpes.^the' black peg tpuch,^' v: 
Hfhe wheSp is the greatest nuiiribei" of ^lifterent- 

colors yoii could use to color the pegs and notches so that no peg v 
evertouches a notch of a different color? ^ How many pegs . 
would you have of each color? . 7 How rnany notchesttfould - 
you have of each color? . Don't try to draw a picture; just 

work with the numbers. ' ' ^- 



•c 



y 



V 



2S4 
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J ' : ^RATTOKAL NUMBERS . 

:■ i Meaning for-.ti^e rational nuinb4£rs . is • f irSi: developed by 
partitic3ning. a set of ob jects 'into; equivalent .sub-sets- and ' 
..associating -a nuinber vith -one or more 'subsets -with respect ' 
-the . set, regarded^ as a' unit, ' For" exe^le; 



* po o o doo 

•,P,0 0 O/OOQ 



7" 



th^ shad^ objects represent J./^ of the- set . 

- Also, -children leara' to. associate ntunbers -like 1/2 ^iid .:■ 
2/3 wiih a shaded portion of a figure, where the figure is 
identified as the unit region,- as illustrated in the following 

- f '-2 




> 

























"5^ 





These ideas us^S^with reigions are extended to the nxambe-- 
line and unit segments. For example, in ordier to locate the 
point correspon<3ing to 2/3 we mark, off the unit segment into . 
^ congrueat parts. - ^W^ -fchen-coxint off S'of them. ■ If ve have 
•sieparated each unit interval into 2 . co^ruent .parts BXidipdant 
off 3" of iihem^ located, the^'point which we w<5liCl'd 

aissoQlate with-S/^S-^ • ' • * " . > ■ *. 



'Names . for Rational Miimbers , 

/ Ttie' ayn^ql . ' * Is called a fraction ^- 
■ symbol %Aicli. results from vrltlng ^e.-numera^^ draving a bar 




under. it> and writing '4fe„nluneral beneath., thev bar. .Iix a" 
fraction the nuinfaer named above the. bar ^^s called^ tha;^ • 
numerator J 'yfalle the murfcer ' naimed below :the bas-^s ^ called 
-the denominator^ . When, the -numerator of -^fraction i^ a 



• -jft^xri 



' whole; .humber:; .ana the , denominator - is.. a -c^mating number, 
then -the number which this fraction 'deslgnat^s> or. names, 
is cal 1 fid .rational- -^because it has to do with ratios , not 
reitson. 'AIX whole numbers are rationeLb^^ombers . The 
number 5, for in§tance.is rational because it cem be de- 
signated by the fraction, -^.". .Cor , 'or .-^^> , etc.')' 
with whole ntmiber numerator ' and denoiainator^- " • ' ' ^ 



^VIII-1. Rational numbers as so c 1 at ed ^ vl th parts .of regions ■ 



Objective: 



To review the Idea of associating ra^^.onal 
, numibers with parts of regions. 



Vocabulary ; (No new woriis, ) 



Materials: 



Unit circular regions of different slzes^' 
rectang^ular -regions of iSlffereht sizes, - 
'triangular regions (isosceles ^d 
equilat^jUe^bf dl^'ferent sizes. (These 




^felt ^nd used on f l^nHfelbbard , 
■ . ■ -or c5nstruct?^n papei' 6is^^e^yon the v 
bulletin board, or drawn- on tKe ehalKbqprdl. ) 

Suggested Procedure ; - . ' ' - - 

^^:3&ve written dli the qhalkboard the numerals — . . . *, 

■ A X 1- 1 2 2 ■ !<. ■ 3 ■ 1 .1 3 '3 . ■. 

■ ■ 2V5^^3' 2' Ti\ 3'- 5' ^10^ I? 5 . ■ 

■ ' . .. " x.- . 

Show a unit region and "then "indfca^ a part of this same.- ■ 
region. Ask children what number is associated -with the, 
part of 'the region if 1 is associated with the regioni . 
Ask. someone to find the_name:*of the'huiiber <^ the-' - * ; ■ *^ 
• chalkbdard. (e.g., one- half 'of a circiilar region: •) 

. Continue with other parts of units, first exhibiting the 
.ui^t and then the* part ^of the unit. Have children tell 

■ what: number is associated with efi^h of the fallowing 
paxtsof regions. ^ '* 



i 
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fhey observe each figiire, havd them first, identify the 
unit, and then the part of the unit that is shown or 
shaded. " ' ■ ' / 

Ptvpll-' s. book > pag er= 423 - ^2Ut Have, children ring the 
fract ion. which tells vhat pa^ of the l-egion is shiaded. 




■ Pupjil's book , page • |+25: ■ .. Discuss the charts vith tm 
children. Ip the., first box, they are to put the number 
of parts shaded;' in the second box^ .^he number 'of , congruent' 
paints int^which "che region has been divided; in the third - 
bo:!C, th? xraction which names the shaded area. 



\ < 




•A- 
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. Rational Numbers 

' Ring the fraction 4lwt tells what p'art is shaded. 



3 
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2 
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^ 1 • 




1 
3 



1 
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3 
4 

2 
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10 
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1 
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3 
4 



5 
8 
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Rational Numbers 

Ring4he fraction that tells what^rt is shacled.r 







^ 5 ^ 
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.' ■ 1 




:-S:^:-:-r-:2:U5: 




^ 1 > 
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Rational NQmbers> 
Coitipleje the^a ^ 









f 

Parts Shaded 


Congruent Parts 
of Unrt 


Name of Number of 
the. Shaded Area 


A 










B 
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• . ■ 
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VIli-2l Rational , numbers associated vith subsets of a set 

Objective ; \ . ; To -review the idea of .associated' rational' 

..numbers with a part of a set of objects. 

* * ... 

Vocabulary : (Bo new words.) ' * ' 

Materials : ; ^ ^Materials to be used on the flannel board, 
siasLll objects to be used by- children. * 

Sussested Procedure : " . •* 

In. the preceding books, children have leainaed to repognize 

that ^ of a set of 6 is 3, ^ of a -set of ^i- is 1^. etc. 

Display on the flannel* board or. magnetic board a set of 
8" disks* (Children may pretend that thfese objects 
represent balls, cookies, or some other objecit^. ) Then 
ask someone to arrange the set rows of , 

\ Now, let^s imagine that^oe takes one row. 

^ - What nuniber suggests ythe *part of the set? (i. ) 

. / ' ■ 

What number suggests] the nimiber of cookies he 




What matheinatic9.1 sentence can te -written? 
• *.. • • i of 8 =-4 



1111 

Continue with other sets of objects using ^, etc. 



Pupil ^ s bc^ , pages 426 and h27 provide practic for 
reviewing these ideas, . - ^ \ 



Ratibnal Numbers and Sets of Objects" 

Name the rational num.ber suggested by shaded objects in^each set. ' ' 



^ : I , I 1 1 I 1 1 .1 L_J 

: ■ S' 


1 1 1 11,1 1 1 

1 * 


• □□□□□□^ 

/ 




■ ' □ □ □.□ □ □ 
nnnnnri' 

L-J 1 11 11 II II I 

; ; 


nnnr 

/a 



Rational Numbers and Sets of Objects 
. Complete the sentences. 



QOC 




OOC 


J \^ J 12 » 3 X ~ LJ- 


OOC 


DO , : • 







_/ 



of 20 -4 



20 = 4 X 5' 
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.VHI-3. Identifying a subset as £ part of a set 



, Objective :' To associate a rational number with a" 

subset of a set. 

>«• 

. Vocabulary ; (No new terms. ) 
^ Materials : Materials for flannel boaxd; manipulative materials, 

■ Suggested Procedure : 0 ■ , 

FLace^a set at objects on the flannWtoard, such as 

OQOOO 
OOOOO: 

ooooo- 

Ask how. many objects ar^' in the set. Then say: 

"^Suppose we think- of these disks as'^balls. 

Suppose Tom takes 5 of these balls 

and Joe. takes 5 of these balls. ' Q 

Each.boy gfets what part of the set of .balls? ) 

* - ■ ^ ^ 3 - 

• ^Together, "they get what" part of the set? .) 

'* What p^rt of the set Is 'left? (i ) 

" . - 3 

What sentence can we write? 



^ of 15 is 10, 



Help chiiaren to se^ th^t — of 15^ or 5, is one of % 
3' equivalent .subsets of 'I5. If we think of 2 of these ^ ^ 

subsets, we call that part ^ of or 10. ^ ' ^ 



SK6w otiher examples using rational nxinibers: 
2 3' 5' 6^ ct.^-.. 

To find ^ Of l8, for instance, children will first 
think of partitioning l8 into 6 equivalent subsets.^ 
One of these subsets has 3 members: of l8 is 3,) 

Five such subsets woiilcl halve 5 x 3 or 15 members, 
of 18 = 150 

Give much additional practice witl?.. flannel board 
materiaj.s, manipulative materials, or chalkboard drawings. 

Pupil's book, pages k28 - i+30: These .pages may be used 
for class discussion or independent work. 

■ /- . 




Rational Numbers 
Cdmplete: . 



10 ' _Z_ X 5 
I of 10 » ^ 

J of 10 - ^ 



3^ 

:| Of 10 



A 

I of 10 = 



J 



36 = ^_^ 4 ; 
iof 36.ji 

*| of 36' JZ^ 

I of 36- ^ 

I of 36-^ 
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Rational Numbers 

' 4 

-Co.mprete: 



• •••• 

• •••• 


1 Of 40 » 






;^ 1 of 40 = /jT 






. 1 of 40 - 

o 


\ 


• •••• 


■ 1 of 40- 40 


X 









^, 48- X 12 . 




,j of 48- !Z 


4. 


• 



I 



Rational Numbers 
Complete: 










.54- 9 


\ 

X 6 


r 




1 of 54 


is ^ 






X • iof54 


is ^' 






1 Of 54 

0 


is^^ 


• 




1 Of 54 


is S-f 













•64-^x8 
I of 64 is S 



I of 64 is 
I of 64 is^ 
I of 64 is ^0 
I of '64 is ^'^ 
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Vm-i4^ ^Finding a part of a set ^ 



Objective ; To use rational numbers to express the 

relatlonshi3>'-'t)etween two numbers » 

Vocabulary ; (No new words.) 

Materials ; (Same as in the preceding lesson.) 

If 

Suggested Procedure ; . 

Suggest a problem situation such as' the follbwing: 

Suppose Ann has" 10 books to read. 
She reads 2 of them. 

Waat part of the 10 books has she read? 

Place cards on the flannelboard to r^resent th^^ ten books, 
Then^Ol^ave children designate those that she has read. Ask 
them^ to find what part of the set she has read. Let children 
suggest ways of identifying the number tha^ tells what part 
. she read. (^^ j.)- ^ ' , 

Then write the mathematical sentence for this problem 

2 is of 10. .(J or ~r.) 

Continue with other problem situations where the number of 
a subset Is kncvm and the number of the set is known. 
Children are then to associate a rational number with the" 
part of the set represented by the subset. 

Then, continue with other problem sitxiations such as' 
illustrated by the following^ 

^You have 10 penn1 es. ' 
You spend 6 of them. 

What part of your money did you spend? 
Spent 

. ••••••OGOO 



Have ctidLldren suggf^st ways of pairtitlronirig the "set* -^Soiiie 
may suggest 'making 2 sets, but find that *this does not 
help ansver the question. Ask- for other ways that coxild 
be used. Hopefully, children will suggest 10 subsets, 
-Whereby the number -would be named by^^^f^iO* Oth^ers may 
sioggest five sets vith tvo pennies in each set, 'vhereby 
they naaie' the number by the fraction 3/5- Use 'other situa- 
tions 'each time selecting a subse^-which cannot he .related 
to tloA. set using a im£t fracfion, that is, 1/2, l/3, 
1/4, etc- ^ • • ^ 

Pupil* 5 book, pages i*31 to h^^i Children are to , 
name Lhe rational number suggested by the relation 
between a sxibset of a set^and that set. Do not require 
that they use |- rather than . , ^ instead of ^ , etc- 
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Rational Numbers and Sets of Obj^s ' 
Complete: ' u 



/ ■ 



oooo 

GOOO 
OOOO 

-oooo 



^ 8 is of . 



-Q O. O 

O O O 

O O-O- 

. o .0 0 

6 is of /r , ^ y^^. 





X 


X 


X 


X 


X ■ 


X 


X 


X 


8 is 







00000 




pQOOOO 
OOOOOp 

4. is of ay . «. 'j^^^i 



□ □Of □ □ 

□ ns'n ana 
do □ □ D □ □ ' 



X X 

X X 

X • X 

X X 

X X 



X X X 

X X X 

X X X 

X X X 

r 

X X X 



10 is ^ of X^. ^ -^'d^^' 
■—^ : ^ 
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" For each figure, write a fraction which names the ra^hal number 
suggested by^ the shaded part of the picture. ' ■c'\: "., 
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Rational NuiAbers — Review 





A. 
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Rational Numbers and Sets of Objects 
Complete: 



□ □ o □ 

□ □ □ □ □ 



□. 

□ 
□ 



6 is 
3 is 
9 is 



of 

Of /f 
Of Jp. 







4 is 



Of 



6 is ~Lf of Z"^. 
12 is -X of -2^. 



oooooooo 
oooooooo 
opocoooo 



3 is -^of i^. 
8 is -k oM^ , 
21 is-I^of Ai- 




X X X X X XX 
.X X X X X X ^ 
X X X X X' X X 

X X X X X X 'xf< 

7 is 4r-of if.. 

4'is^pf^. \? 
14 is \ of ^f/ . 
28 is of 
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Rational . numbers describe points of the number line 

V . ■ t 

OfajefctlVe ; - ^ To review and extend the idea of rational 

^ nunflbers describing points on the nximber line. 

Vocabulary : (No^ new vords. ) ^. . , *^ 



• Materials ; > ; Line on chalkboard with ^5 eqxiaily spaced 

%points (1 foot apart). ^ 

. • -f ■ . . 

Suggested Procedure : ^ ^ ^ . ' * ' 

Eabel .the left .point on ;the line theO-polnt. Then have a" 
child label the other marked "points by writing 1^ 2, 3, 
below the. line. Now, let' us use the rational numbers to 
lab^ points -on the linei .Wtiat point c^n be labeled by 
1/2 ? Guide children by suggesting the separation of the 
first jinlt segment into two congruent parts. 

"How let us find other points where the segmen<is^ are cdngruent 
to the ,pne >diose end points are marked by 0 and l/2- Mark 
these points on- the numBi^ line. . , . -r ' -. 

Then have "children suggest rational numbers that will 
describe these points. The line. may appear as follows:" 



O 1 " 1 ^ 1 2 5 3 ^1 

\ . 2 2 . . 2 " ■ t V 

Then ask what point could be described by Ibhe rational ( 

nikriber l/4. i^ain^ observe that there is a smaller ^ 

segment. A^ain, lay: off segments equivalent to tljls 

. point. I'dentify the rationsG. numbers ths^ describe 

these points, such as, - ' . 



O 1 i 1^ ^ 1 7 2 9 5 11, 3^-13 7 

.11.2=4 5.. -2 IT \ 2. IT ~k 2 ' 

2 ■ - .. • 4 . 

^ IT •". . ■ * . > ' 

Poplins Book , pages h^k and 435: Clill^ren describe poin-ts 

of number line using botb tbe -vAole nunibers ^d -the rational 

numbers. 3 (J ^ 
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*f Rational Numbers Describe. Pofnts On Number Line. 

. t ■ . i - * ■ 

... I 

• Label each point marked,' using a rational number. 



A. 



0 _L 



S 



£1 



B. 



.2. 



c. 



D. 



-A ^ V 1 X 
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Rational Numbers Describe Points On Number Line 
Label each point marked, using a rational number. 





VHI-'6 Order among' rational n-umbei-s 



Objective ; 



To compare numbers named by fractions having 
the same numerators. 

r - 



Vocabulary : (Wo new vor'ds, ) 



Materials: 



Circular and xectangular regions* Line on 
the chalkboard. 



Suggested Procedure : - « 

Display on the flannelboar'd a circular region. Belov this 
region, shov l/2 unit region^ I/3 unit region^ l/4^unit 
region, I/5 uhl t. region and I/6 uni t region. Ask vhat - , 

number can be associated with each region* ' Then ask- • J 
Trtiich is greater l/2 or l/3* etc*. Using pairs of 
numbers record the responses * 

2^3 

*- ■ ■* 

■ * * 

1^ 1 • 

etc. ^ • ^ ■ 

Also ask which is less'' I/2 or l/3, etc* Record thje responses 

" * 1 ^ 1 ■ , 

■ • •• ^ ^1 • ' • 

■ J ■ .■ . ^ 

etc. . 

Use rectangular regions in the ^ same way. Then ask if someone 
can suggest how these' could be written stcurting with the 
greatest -number a|(d going torthe least. Then reverse the order 
beginning with the least and going to.thB greatest. ^ 



30S 



Then refer to the line on th^ chalkboard. Label the points 
using lAole nuinbers. *i • • 

Then ask where they, would expect l/2 to be? -i, ^ 

Return to the circular region again. -Exhibit below the 
unit, lA unit region, 2/3 unit region, SA ^^"t region, 
k/k unit region, and ^/h unit region. Ags^ identify the 
number that can be associated with, each part of the region. . 
Then write sentences about these numbers using the wor^s, 
greater than and less than. 

Using another line on the chalkboard," label the points 
using whole nuinbers then sepcirate each unit into k ^ - 
equivalent paorts. Ask what nxmber can be associated 
with each of these points. Record the name of the v 
ntmiber below the point. • • . . 

Pupil^s book, pages 436 - hSJi These pages iise shaded 
regions to help children compare rational nizmbersv 

^^^I's book, pages U38 and i*39: Provide a follow-up 
of the class e3q>erience with opportunity for each child 
to work on his own. If some, children need help, you may 
wish to- do some of the exercises togethel^ with those 
children. ^ 
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Order Among Rational Numbers 



Name the rational number suggested by each shaded region. 
Then complete the sentence. 





< 



B. 



^^^^^ -^^^S^^y^^" 



2- 



J3- 



> 



c. 





12. 



2. 



< 



3- 

-2=. 
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Order Among Rational Numbers ^ t 

* • ' ■ ■ .. ■ 

Name the rational number suggested by each shaded region. 

Then complete the sentence. ' . 



709. 



E. 




F. 




< 



2^ 



G. 



I 




2. 



> 





- V 










^< 
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Order Among Rational Numbers ' 

i 

Label each point using a rational number name. 
Then complete each sentence'using >, <; or 




Rir 



M2 
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Order Among RiationaL Numbers 

Label jBach. point using a rational number name. 
Then- complete feach sentence using >, <^ or 
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6 


— • — 

3 
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6 7 
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4 > 2 
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6. ' 6 





E. 



7 



4 2 <f 9 8 



< 8 1 — 4 2 =1. 1 



8 8 2 8 4 2 
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1 3 1 
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1 
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2 
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Chapter IX 

t 

DIVISIOII 

Backgroxmd 

In -the background' for Chapter VII, we noted the beginning 
concepts of division and its relation to multiplication. You may 
wish to reread that section at this time. If we restricted the 
set of numbers to the whole numbers, we observed th^t division 
was not always possible. Kow that children have some Tinder- ^ 
standing of the rational numbers, we turn, again "to^^tig^^i^^ of 
division and' complete division. jU^^^-^^iif*^^ 

Let us consider the numbers I3 and 3 and division, where. I3 
ip to be divided by ' 3* ' We can express' the quotient of these 
numbers* as " - « 



13 



3, or i| 



13 -^ 3 = 



3 



At this stage of understanding we associate I3 with a set 
of objects. 3 can be associated either with" (a) the number in 
each row or (b) the -number of rows. Let us consider both-^ 

(a> First we arrange I3 into rows with .3 objects in each" row 





We observe that there are h rows of 3 and 6f another row. 



31 



We -write: 13-*,3 = ^+ ior^=V+|^ 

> . * 

(b) Now let us rearrange tlae 13 objects into 3 rows, 




We write: 



13. -5- 3 = + f 



The purpose of . this cliapteriis to provide materials for 
, helping children complete the division, using rational numbers . 
Many children can be expected to do their thinking with the help 
of sets pf objects. They learn to associate the remainder yith a 
subset of a set whose number is the divisor. They identify^ the 
subset **a$ ^ part of the set. Suppose that the Qivisor is 3 and 



the remainder is .1, then 



1 ^ is"^ '3"-°^ 3- 



Or, • if the remainder 



.is h and the divisor is 8, then h is h or 1 of 8, etc. Although 

it is' hoped that l)ackgroimd is provided for this kind of thinking 
.in the preceding chapter y oj^ortxanity isl provided fpr, continued 
work with t^s idea in this chapter. " ♦ 



Techniques of Division^ ^ ' Children learn, to use a computation form 
for finding the quotient. If the numbers are 22 and k where 22 
\s to be divided by ^, then ' 

h) 22 

• • ' '26 



Using, whole numbers the division cannot be completed. 'Children 
y say that twenty -two is eqxaal to five times four plus two or ^ 
write 22 = (5 X ^) + 2. , • . ^ 
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-Using rational^ numbers, the division is com5)le-bed and the 

22 =- . 2 ' 

T = 5 + t;: - ■ ; . 



quotient is (5 + ^) 

22 ^ . 2 



Teaching note • Although this is a- departure from common practice 
where the division is restricted to whole numbers or where 
.division .is restricted to numbers where the first* is a multiple 
of the second, w^. helieve - that this departure „will help children 
to come to a better imderstanding of the idea of division. 



IX-1. * Division concep-ts 

Ob^lectlve : To review iDaslc division! concepts 



Vocabulary : (Review)? Factor^ product^ division; quo- 

■* ' 

t lent , divisor . - l 

*' ' * . >■ 

Materials": Manipulative objects for; children, mat- 
erlals for , flannel board!. " 

• ■ * - . ' ■ i: ■ 

I. " . " * 

Suggested Procedure: j - 

Arrange 2h f lanne^ butterflies at trandom on the 
flannel board. Propose a problem si^xiation.- 

Jiiamy is going, to bring bis butterfly col- 
lectiofi;^ to. school- He' nas 2^*- butterflies 
. - and he plans to put \ j.butterflies 1:^ a^ 
box. Hbw iD^iny boxes does he ne^ed? 



It will be easy to answer thi^ question if 
we arrange the^utterflies in an array. 
Do we Icnow how many but|berflies are to be 
put in on^ ^box5^^->(Yes, [ 

Then do we know how marly elements will be 
in one row of oiir array? (Yes, 

— -• -f - - - - 

Hbw many rows did we need? (6.) 



What equation can we nrite »about this array? 
(6 X ii = 21*.) 

But when we began we didn^t know the , number 

-1: 

of rows. What equation woiild we have written 
'then? (n x 4 = 2l;.)l ^ 

.Now do we know how m.i£ay boxes Jimmy needed? 
(Yes,^ 6.) ? ' / 



JTLI 



Represent the array on the chalkboard. 
' set of ^ menfbers » / 



Ring e4ch sub- 




r 



Ask the children jtf* the array shows that there art 
Tours in 2if. (Yes.) . . . . / 

In this problem we found "n" ' byv parl^ition- 
Ing a set of 24 into eqxilTOlent/subsets 
of h ^elements* The array showed that ' 
there are 6 fours in 24 or that ■ 
2h-^ h = -6. - ■ 

^ That was an easy problem because we knew 
*' ■ ' , ■ ■ . - * - 

the number of members ±n each row* There 

are some problems w^ have to solve arid 

we dbn*t know the number of element^, in a 

row. Suppose* I said that Jimmy had 24 

" • butterflies and 6 bcbxes.. How can we find 

the. nxmiber of butterflies he would put in ' * 

a box? 

A natural way is to set up fi^n array with 6 rows and 
then observe the number of elements- in eachfrow* 



ir none of the cliildren sugge*st this method , aescribe 
• the sittiation as you arjrange the objects on the.flSannel 
board # « • ^ ■ • ^ 

What eqxiation describes this array? 

. ^ i6x h =:2V) ^ 

But vhen -ve ^eg€tn ve didn't know the number' 

of elements in each row* ■ ' ^ 

- What equation vould v^l^jjave written then?; 

(6 X n = 240^ . 

- . . . ♦ ^ 

Repre^sent the array on the chaUcboatrd * feing'each subset—*^ 

* \ 

of 6 members ^ rf- 




Ask- the children if 1}he array shows, that there are 
sixes in 24. (Yes.) . 



In^ this/problem ve found 'n *by^partitioning 

a set of ^2^+ Into 6 equivalent^ subset^ of -j, 

* , 4 elements. The array also* showed that there 

are h sixes in 2h*. We may think of the 
. * -*> 

equation 2k:-^ k = 6 as stating- that the 

number of foxirs in 2h is 6, or that h " 

is the numbejr of sixes in 2h* 

Direct the children* s attention to the arrays on 
chalkboard* Make sure that "they .understand. they*can 
partit^n a set in tvo ways to . ijerpresent a division 
equation, such, as: 24. ^ = ^ 



«ffff- 




': ' ' . • - -.719 

Pupil's book^ page hkO: This p^ge gives practice in 
parti-tigning an array in -two ways to >repr esent a 
dixis ion* equation* Children are to dr^w two : arrays 
to represent each egua'tlon. 



9 
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^ .-Using Arrays to §how Division 

The first -exercise has been done for you. 



20 -T- 4 = 5 



15^ 3 = 



32^ 
8 



i 



18-i- 3 = 




12^ 3 



21_ 
3 



7 



16H- 8 = 2. 



30-i- 5 = ^ ^ 
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DlvldlDg 

* 

Begin vitli a problem situation. , 

> Mrs* Brown gave 12 cookies, td her three 

children* " : 
How many cookies did each child receive? 

i 

Ask the children 'what multiplication eqxiation describes. > 

this sitiiatiou- (^^^n = 12.) Hemind them that they 

can find what' number "n" is by partitioning the set 

of 12 into equivalent subsets of 3* Draw a 3 -by 

h array on the chalkboard and have a child show the 

two ways in which the partitioning can be done. 

Suggest that it - is possible to solve, the equation , 

3 X n = 12 ill another way. If no one suggests division, 

point out that in this eq^^ation we are taultiplying some 

number by 3 to get 12 as the product. Ask how it 

is possible to undo multiplying by 3. (Dividing by 3.) 

So, ^ 3 X n = 12 can be written ' 1&4- 5 = n. Remind 

the children that we speak of partitioning a set into ^ . 

egu±valen-t -subset.s Tjut -that ve sety we divide a miniber V 

■fay another number. . . , ' " / 

Ask if anyone remembers another 'way of wariting 12 4- 3. 
■■If nxrt, continuei^v::-' • ,J^> if '" ^ ^ - ; " 

: ■ ' We- can "Twelve divided' by-, threje" , , ^ ■ ■ • ^ . • 

like -this: • - 

. 12 ■ ■ 

' - •■ • 3 

So, • 3 X n =.12 *^ 

12 

- ., . ' . 

■ ■' -■. n.= 4: . ■ ■ • 

12 

Review the meaning of Olie bar used between the 

*tqp numeral and the-, bottom, numerdi shows-th^t toe .* 
number is divided-'by .the other; that, tiie top i^m^ral . 
names thej mmber of .the set to be partitioned aSad the. 
bottom numeral .shows either the t"''^^*^^'^ . Tn^>> j^-fg in ' 



\ 
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each subset or the mamber^ of subsets Into vhlch the 
set is 'partitioned. ' ' . 

Ask It ve can solve the eguatibn n x 3 ~ 12 in the same 
way* (Yes*) 




another, the result is called the quotiignt . In. this 
case, h is the quotient. !I?he number 'by vhlch we 
divide is the divisor * (Above^ 3 is the divisor.). 

Follow, the same procedure using some of the eguatiops 
listed below. 



n X 7 = 28 ., 
If X n 

3=^ n = 18 ' 
n X 5 - 20 



5- X n = 30 • 
7 X n = 28 
n X 5 = 25 
n X 3 = 27 



Pupil's "book, page kklt provides practice 'in solving . 

• . - • nmltl^licatfbn.eqxia-tioii^by division. 

page hhZi provides pracrtice in vri-ting jaivlBlon 
. expressions in "two yays. 



32 
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Solving Equations. ' 
The fjrst one has been done for you. 



n X 9« 36 

"•9- 



fx n » 56 



n 



n - 4 



n = 



|5x n - 45 

n ^ 

n "-=- 



n X 6 = 54 



n = 



n = 



n = 



6 X ji . 42 



n X 4 = 16=^ 



n f V 



7xn-49, 



n = 



n 



-7 



n x5 =-35 



n = 



|4x n » 28 
n « — 

n - • 



o 
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8xn =24 



n = 



2d. 



iiiti 



n V j 



325 



72H " 



Two Ways of Writing a Division Example 

The first example in each 'column has been done for you. 



35 

35H- 7' Y 



8l-e-9 



9 



s 

72 



63-4-9--^ 



24^6 = 



1 



7 





56-4-7--^ 



18 

2 

27 
3 

4 

32 
8 

30.' 
5 



3 



■ 18-5-2- 


■ 9 










■ « 


f 

§ ■ ^ 


a 

T 




2 ' 












7 ' 


7 






7 








3i> 


4 ' 





IX-2. Finding qiaotlenta 

\ 

0^.jectlve: To help children find the quotient vhen 
the quotient is not a vhole number. 

Vocabulary ; (Wo new word's. ) ^ 

Materials ; Number line^ regions of various kinds. 

Suggested Procedure ; 

Begin'wlth a problem situation. 

Bill had 12 cookies . He wanted to share 
them, with his friend. How many cQokies 
did each boy receive? ' - 

Tell the children that this is a veiy easy problem but 
you want them to solve it in several ways. Ask them 
'for stlggest ions and accept the ts^ays they offer. 
Possibilities are; - 

1. Make^^ array. It may be partition^ -two dif- - 
ferent viays- ^ > 



• 4 • 4 4 4'. 




2. .Solve the eqiiation: 2 x n = 12 or n x 2 = 12 

n = 6 . n = 6 

3. Just knowing yottr nrultiplication and divisi«^n- facts: 
2 X 6 = 12 or 12 -^ 2 =6 

Continue the discussion. . , ' 

Suppose Bill told* his friend that he would 
. give. him one-half of the cookies. ■ How do you 
think this woxild be solved? • (Possible 

: - 326 \' 



an'svers— we did this when we made .the 
array • Split the set of 12 ' into .2 
.- equivalent subsets.) 

Ask a child tp write the fraction on the chalkboard. 
Review the meaning CFf the 1 (one set) and . the 2 
(split "into 2 '^equivalent subsets) ^ ' 

Ask' a- child, "What is*j of 12?" 

1 - 12 ^ 

Write on the chalkboard: ^ of 12 = = 6. 

Follow with several exaniplesr/tak^ from, those, below. 

If necessary, partition the sets into the mmber of 

equivalent. subsets designated by the denominator of 

the -fraction. 

I of 6 • - 'I of -12. ^ of Q \ 

I of 18 J 'of .15 , of 12 

I 6f 8 , . : I of 21 . ' ^ of ko 

Ask the children how many cookies Bill would- give his 
friend if he had 13 cookies. Hopefully, some child 

6 cookies and 



will ^uggest . that each boy w<^ld get 
^ of a cookie. ' If no one does so,, make an array tp 
show that there, would be 1 cookie remaining after 



the array had been formed. c ' ' (''^V 



Ask the children what could be done with the remaining 

!l 

co<dcie. (Cut it in half .) Beview the meaning of 
as applied to. ^ of 1. In this case, the nximeral 



above the bar names -the number of the sefc to be; partitioned 
and the numeral below -Che bar names the number of con- 
gruent parts into which the §et has beem divided. ! / 



Write on the chnUcboai^r % of 13 - ^2. = 6 + i 

2 • . 2 "2 

Does ^ + 2 many cookies eacli 

boy received? (Yes*) 

Explain that ^ + ^ is often written 6^ , without 
a ^)lus sign,.dnd is read "six and one^half". 

Consider other examples, such as*: ' ^ 

J of 9 J of 11 

^ of 25 i of -21 



Jii*33^requires^ the child to find quotients 
that* are not whole numbers" • 

provides review in^ shading fractional 
* 'parts* ' 



I of 15 I of 10 

1* ^ ^ * 1 * 

^ of 9 ' I. of 7 



Pupil^s hook^ page 
:. page 



• 728 V. • 

■■■ : ■,.■1 . ... ■ ■ ■ ::, •■ 

Fair Shares ; 
Show your partition. Wori(^(e^.example^ 
<rhe first enemas been done for you/ % ' 



A - \ ^ 



;-. ■ ■ ■• ' ■ ■ ■ ■ ■■ ; ' . 

1.; 15 , . 1 ,1 0000000 1 
'2 °^ ^" 2 " - 2 " '2 0000000 f 


^ of 16 -^^3 '^3' 




1 Of i3- 4-^:4"^-?'V ' * " 

4 • 




1 Of 21 H ^ 

« * > ■ • ■ . 


f ■ ■ ^ 


7 Of 19 ' 

O r 








^ Of 28 - J ^ 


_ f 



32 



Hh2 



J i n d lTi g -the mnriber that rtames part of a set 

Obj ectlve : Tp develop a technique for finding :the 

"number that names part- of a set when tTie 

. • • !" . • > ■ ■ . • ..' J* . ' , . . .. 

^set has . more than one member- 

Vbcab^ary ; (Uo new w03*ds.) 



Materials : Arrays. . . , * ; * ^ 

Suggested Pprocjsdure : ^ ' . 

■ " Suppose Sni^s mother s&d that the boy^ 

' could have- two- thirds Of 12 cookies • How 

- ' : ■ many cookies would Bill ^take? 

■ . - - - '■ 2 ' 

Ask* the children how they would find of 12. 

■ ' ■ — • ■• 1 ^ ^ ■ ■ ^ ' ■ ■ ■ • ' •■ ■• 

Possibly they, will suggest finding -r of 12 and 

• then multiplying ^^the fesoalt by '2, ' 'If nbt^ use., the 



iarray to find -j of - ,32 . ybis- ninnber - is ^to; be multiplied * 

by 2 since if' i- of 12 
.be -twice; as much or 2 >:- h.* 



•by ;2 since if": of V 12 ;==; it, /^"then ^Vof . would 




i or 12' • ' f of 12 = ' 



3 . 



I of 12 . i of 12. = ~ = I* 
- 2 X 4 = '8 



I of 12 = 8 



jCotrtlmie-wtlili similar examples . • • 

^*of 18 . ■ •• I" "^"^ 35 • 

I of 10 . ^ of 30 , • ^ of ^ 27 

of 24. , " ■ |-- of Ji8 ' i ^V' 



^ • 



33 i - V 



*- . • V 



731 / 



Pupil* s book . pages kk^^kkSi 



provide practice in finding the. 
.number tlaat .names part of a.. set. 



> - 
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Finding the Number That Names Part of a Set 



ork each exampleT^Make arl array to ^show that your answer is correct. 
The first one has' been done for you. . ' 



~ of 24 



J 'Of 24 = -j- 



I of 24 - 16 



= 8 




^ I of 25 



J2 5- ^ 



4) 



I Of 21 



« I Of 24 
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^ I Of 27 



» f Of 35 



SI 



9) 5 

I of 18 



^°>|ofl5' 



11) Use the symbol > , < or 
I of ^2 > . I of 12 



to make these true statements; 



^1 of^ < I of 30 



I of 15 



H_|of:12 



I of 48 < y of -42 



I of 16 ;> fof 18 



I of 63 < 



I of 49 



I of^27 > I of 24 



I of 14 



I of 21 



:er!c 



The number that names part of a set 



Five girls were playing together* Mary's 
mother gave them 2 ' candy hars*^ They didn't 
know how to cnt irp the iDars* Let's see 



±f . we can 'hielp them, 
to share the candy? 



How many children are 



How many candy hars da they have? (2:^) 



WoTLLd eaclx child receive — 
. candy bars'? (Yes • ) 



of 2' 



Writ ie on the chalkhoard : — of 

■ 5 . 



2^^ 
5 



Draw a sketch ol" -Che candy bars on -fhe daalltboard. 



c 



Ask the children how. the "bars should he cut if each , child 



is to receive ^ 



of 2 .candy bars* Probably some 
child will s\iggest cutting each bar into 5 pieces • 
If not, sxiggest .this^- ■ . : , ^ 



Shade 1 of the 5.T. congaruent parts of X bar. Aslc 
the children what part of the bar is shaded.- (^•) < 
Follow with the question, "Will each child receive ^ 

Just a piece this size?" (No.) Bring oat the 

^ ' 1 -1 

fact that this would be ^ of 1 or — but the 

children are supposed to receive two-fifths . of the 

■ ■ • ■ ■ ' ■ 1. 

.OBjidy. Suggest that each child "be given; ^ of. 

-each bar. Ask if each child would then have ^ 

of the candy p (Yes,-) Demonstrate that i;his*is true 

by making this drawing on the. clhalkboard . : , • * ^ 



Then suggest it inighrb "be easier -to Jtist pafts o^.t tbe 
eancly Vby-g±viiig ^ at one -tiine. 



Disciiss the fact Hilmt. the fli^. drasijjs i 

~ 3"' 5* each. oar. The second drawing shows 

that I" :'■ of :. 1 = : ■ . ■ •. . - .■ ■ 

>ince ^ of 2 = | and. ^| of ^1 = |^ then i 

of 2 = f of 1; : V - . - \ V , 

Use another problem to demonstrated the same thing on the 
number lii^e* " . 

Pour boys were given 3 bars of can^» 
How much candy wj^^ 

Ask the children if they Jrnow how much cazidy each boy 
will- get. Possibly some, one will suggest.^ ^ 3 
bars and/or ^ of 1 or ^ h^El^ Ta^to get bojt;H 
of these answers. 

\Show on the number line that both of these answers 
are cdarrect. 



735 



3 



1- 

IT 



1 



1 



If ^ch child received ^ of each of 3 bar, -this is equal 
^ IT * h "Z ~ ^ °^ one tiar as' demonstrated "below: 



2 



2 



0 12 3 ^ 



J :.Q^. 3= ^, and | of 1 = 



so- 



of 1. 
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Discniss v±th "bhe cli±ldren vlilch sga.xrblon seems easier* 



Of ccmrse^ tlaey may -balce their 




preference although 



for mos;jb of *bhem. -the second drawing Is easier. 
Use a if ev bther\"exRTnpies» ; V . 



5 boys 
7 boys 

6 boys 



k- bars 
6 ' bars 
5 bars 



>1X^ s book J page hhYt reinforces this idea; 



I ■ 



2 




3' > 
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Using the Number Line . . - ' ^ 

Use the number line to show that your answer is correct 
The first one has been done for you. 



I of 2 = 
I of 1 = 




o 
-»- 



I Of 3 = 
I of _ 



3^ 



3_ 



o 
-+- 



o 



2i 



2. 
-I- 



3 
-I- 



3 
-+■ 



J Of 2 = 
I of 1 = 



2^ 



o 

-4- 



o 



.2. 
-I- 



Z 

■4- 



1 Of 3-= 



_£1 



<— I- 



o 



2, 



2.' 



.3 



3 

-4- 



I Of 2 = 



-3y 



o 

-+■ 



o 

-+■ 



2. 
■4- 



2, 
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A -bechnlqrae for finding quotients ^ 

Objective; To develop the long, division algoritim to - 

find quotients tbat aore not whole numbers- ' ■ 

r: ^ ; ■. • . ■ ' ■ 

Yodabialary t (jfo new words.) 

" - ' ■■' ■ ■ • ' ■ * 

■ " •••'^^ ' ■ 

Materiais: Manipulative materials* 

^ ■ - ■ 

Suggested Procedrire ; " ^ - : - 

Ask how it is possible to divide by 9 without using 

set materials. (Scnne one: should know that 9x5 =%^5 or that 
^+:^ = 5-) ^"-^^^ 

• * Sometimes we don't know a multiplication fact 

so we learned how to use different facts to 
help us find the quotient; We are going to 
i^evlew this procedure and the way we reCo'rded 

* • . our thinking. 



97^ 



■ ^ (3x9 = 27) Think of making 3 s^ts 
^ • of 9. 

g (2X9= 18) Think of making 2 .more 

■ y".5: V. . ' ; ■■ ■ ■■ ^sells''- of *-9_. 

"i*5\+ 9 = 5 '. ■ ; ■ ■ - ' ■; /- • " , ■ ^- ., ■ 

Siippose ve used -the fact X 9 = 36 . * 



9) h3 ' 




9 ' 
9 


1 ■ 







Think of making U sets of. 9. . 
Think - of making 1 more set of 9, 



Again the equation' -^ 9 = 5 or ^5 = 5> 

Aok if -there is jtist one fac-t -thai; can he used only once. 



9 ) ^5- . I 
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If. you jPeel that ypur class needs ^practice, contiilue with 
other'' examples and explore ways of finding any quotient should' 
you not be able to think of the fact. 

Then consider a- prohlem situation. 

* • • ' • ■ 

Mr. Smith brought 25 candy bftrs home td his k children. 

How much of the candy* will each child receive? 

.. . _ ■■ - . - 

Use the long divisiop algorithm and begin with any multiple ' 
'Of 4 ' which the children suggest. A possibility is: 



.Ask 



n 



) 25 
12 ■ 




.13 
12 




1 - 

-t - t ■ ~ 




i fact .-fcha-fc can 

<r ■ ■ 


h ). 25 

2k . . 


6 


... 1 





There are 6 sets ot k, ' in.' 25 • with 1 renqpaiiiirig..' R^iind 

the children thait we can -think* of. 25- as. 2k + 1. .AsK; if the 

2h has been divided by \. (Zes,) Then ask if tibB 1 1ms 

been divided by (No.) Suggest that the children would - . 

each receive 6 bars of candy and probably would throw the , 

other one away* The' chU dren wllll . certainly object. to this^ 

aud^^robably w^1l suggest that the bar be divided into k ' . 

parts. If they do not^ then you of fer the idea. , Ask how much of 

Follow with the question ^ 
1 



the b€Lr each child will . receive ^ (j^*^ 
"How many biEirs does each child get?" (6 
bar or 6 + 7^*) . . ' - * " ' " 



bars and.* 



of a 



Eetum to the notation on the chalkboard , 
quotient -^s- shown* ' 



Write the cOTrplete 




A poBBibility is given "below. 











22 








2 






1*2 



8 



Aisfc €tie cbj^drea what the quotient is ^ If anyone"^sugges-ts 
8, poifft i&ut that ItO-i- 5-8 but the exaaple is ^2 + 5 . . 

UO. tas been: divided liy 8 hut the -2 stliL remains 
to be divided V 5; Aisk thte children how ve vrite 2 divided 
^ 5* (^•)" . The. quotient is 



i^*'- • Axie. quoTiient IB 8 +^ , If there is any 
confusion, clarify by aBkiag the children how many whble candy 
bars each c*dld wo<|ld receive If there . x<ere hZ . candy bars" 
and; 5 chllda^i* (8^) Then 2 candy bars remain to be 

children.. Each wotild recei've^" : i of 2, 



-I 



divided a2i»2«3g 5 



Each votald receiS^* : i 







■•■ 1 . i-: 


if ^ 1 





> congruent ^jarts . Therefore", 



Sach- bar has been divided into 
feaeh. party rej>rjise«ts ^ of a bar^ Ssici* child will receive 
2 "iparts <«• ^ of. 1. bar, ;The t«tal ^scnwfont . 
re^:»iv«3 by eaeii cJxild will-be 



bOdk> 3>aafes It^^ ^ ^v 2>rovS:des practice la 
■qxabti^ts that are laot whole nua*ers» ' ' 



finJl 



7^1 



Rnsling Quotients 

The fiFst (example has' done for you: 



1 

9+ 3 



:2/ 



2) 17 



4) 21 ' 



3^ if 



4 

5) 31 



3nF 
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Finxling Quotients 
The first example has been done for you. 




5F 




30 -t- 7 « 



■T- 7 = 



6 -^ 7" 



29-T- 5 = 



32-=- 6 = 



37 -T- 5 = 



2~ 

1+^ 



38 -s- 9 = 



. a. 



8 = 




'■9s 
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Finding Quotients ^ . ^ 
The first example has been worlced for you. 



27 c^2 



srz? — 

25 5 



75 3 



52 
7 



59 _ y^r- 



C 



35- 



■ 1^ 



9 




1; 



\66 

a 



8 
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IX-5 • Solvlpg problems 

Objective : • To develop skill in splving story ^Sbblems. using 
techniques, of division. • ' 

To increase understanding that because of the 
relationship betveen multiplication and division' 
dif f erent eqfuations . may be used to help solve 
story probleios . . 

Vocabulary ; (No n^v. vords.) 



Materials : Flannel board or magnetic board ^vith materials 

. ' tcu show sets of -ten and "ones". . 



Suggested Procedure s . ' , 

•.-Read the following --story problem to the '.children^ 

Plr&v March asked John to/ pass the counting 

— ■ blocks to jthe 8- children in/his .group ^ The 

. / '.-' jTsox. of blocks T|as^ ^^1.1 and on tJhe box^ John ^; 

-."^^ Z . "* - saw "96*glock&^<t, . John, passed 'c^t. all- oif tiap . 

• . . * blocks* If each child: received the same .number 

; ; . . . ■ ■ f ^ ■■ ^ ■ - ■ ■ :\ 

V of blocks how many "blocks would each child get ^ ^.^ 

■ ' ' . ' ■ ■ ■ ■ , ■ . * •■ - • _ 

Ask a child to restate for the class what is to be found- - 

.' ■ ♦ 

(How many blocks would each child get if John 
passes out all of the blocks and gives--the same 
number to each child?) .^r 

What information is given to^ help ois solye the - 
r ■ problem? (There are 9^ blocks for 8 children*) 

. ^ Would -it help to think about the' bltfcks as a "set 

- with 96 members? What operation could we use? 

jCWe could paj^tition the set of ^blocks into- 
equiivalent subsets . ) \* . 



7J 



Display 9^ sets *^of ten and 6 .ones on the fXannel board. 

^ Is this;3£t equivalent to the set of blocks?. (Yes 

EncoTirage the children to discuss how they coiild partftion the. 
set on the flannel hoard into equivalent subsets. Ask a child ^ 
to write the equation which is related to the problem. 

(96 8 = n) ^ - 

Through pupil participation bring out that each subset woxild 
have one set\ of ten and the remaining set of ten. and the .six 
ones would need to be separated evenly among the 8. ^subsets, 
Tliis would involve exchanging one set of ten and the 6 ones ' 

.to 15. ones # . Each subset would then have 12 members.- 
Have the equation completed and the solution to th^S|pTOblem 

-stated. i 

(Each child would get 12 blocks.) . 

'-■*■• ' ' ' ' • * ' ■ ' . . 

Read the following story: ^ . 

. . ■ ■ ^ . \ ■ ^ .. ■ ' ■ * L 

■ Mrs. March asked Molly to get the colored, chalk 



to .put . the * saije number 
small boxes* There 



ready to use. Molly was 
of pie^s in each of ^ 

were 75 pieces ii: the box bf chalk tbat^ Mrs . 
• March gave, to Molly. How many pieces of chalk 
' ' ' will Molly put in each of the small boxes? ' • 

Ask ia child to write the equation which is related i^o the problem 

• ■ ^ : (75 - 6 - n) . - , / >y ' 

Using .tlfe^.sam:e -procedure ?ised for the first probl^ show a set 
equivalint to the set of-chklk: ('J^ pieces,).; ^ 
Through pupil participation determine that each ^subset will have 
12 members and there are _3 members not ^used. J 
Siiggest to Hihe children that they think Tabout whal; Molly migh4 
do- if shp had 3 pieces of chalk. ll£t..\ 

■ Perhaps Molly knows that^ these", are new pieces, of 
. chalk and t^ere has be^n no chance for th^ .to get 
broken. She also knows- that sometimes Mrs. March 
■ ■ ^ suggests that it is easier to- iise the chalk when 

' . : \. it ;is in shorter pieces. What might Molly do?- 
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(She might break each of the remaining pieces 
in half * and put ^ piece of ^chalk in each "box*) 



*Aslc a c>iild to complete th^ eqazation. 



(75 +.6 = 12|) - 

The solution to the problem should be stated • (Molly put 12^ 
- pieces of chalk 4h- each: of .the* 'small boxes*) 

Ask the children to think with you labout a different ending to 
• the s.tory. . . 

Molly has separated the chalk among the six boxes* 
She has three pieces left. .Molly, remembers that 
Mrs. March has often asked the children to -be^ ■ 
- careful not to break the chalk* Mrs^ Miarch 

says that longer pieces are- easier to hold -in 
your hand* Would- Molly break the chalk then? .(No*) 

Could we still. say> "Molly put '12^ pieces ot^ 
chalk iji each of the small boxes,", is the 
. - . * , solution to our problfem? * 

■ (No, we will . have to say; "Molly put 12 pieces" 
in each box and ha<i ; ^ - irt*><^<=»ft' rrP r>HpT v 1 laf^-" - 

Draw the childreii' s attention to the equation 75 6 ■= 12^ 

and ask if this will have to be* changed. Help the children. ^ 

understand that the equation , is correct'as- it is* The. equation 

tfti T s only about niimber, not about chalk. When the "="• symbol 

is^used the number on the left must be "eacactly equal" to the 

number on the right. 4 ■ / ' ■ 

This is a' wonderful opportunit^i^to siiow that, the "equation is not 

th€i solution to the story problem. \ ..The eqiaation. helps -us find 

the number used to sol vie the story problem The solution to 

the equation, inay not be.a practical solution to- the story - . - 

pjTOblem* In this casie we may choose a mimber near the solution - - 

of .the- equation. . ^- :^ , 

Read the following stoi^: . * - ' v 

^ Jim and his 2* brothers were .each building, a. 

bird house. They needed^ crews ' so Father went to . . 
. the s^re and boxight h dozen screws. How many ^ / : 
. . ' fircrews will each boy- ^etT ; , . * r-; 
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Encourage the children to solve the problem us£ng a- procedure 
similar to that used for the first two problems. Determine how 
maijy screws were in the set of screws. Talk about the number of 
subsets and th^ number of members in' each subset. Have the 
equation written and the solution to the problem given. 

(j+8 ^ 3 = n, 16 = n. Each boy will r^--^ 16 screws.) 
Continue by reading more about Jim and his brothers: 

Jim' and his 2 brothers wanted to put perches' 
^ on the houses for the birds, to sit on. Father 
*bovight a package of ten pegs for the boys to use. 
The boys wanted to put the same number of perches 
on each birdhouse. How many perches could they 
put on the houses if each peg will make one perch? . 

After discussing the story, ask a child to write- the equation and 

complete the computation on the board* . p * 



ClO ^ 3 = n, 3 ^ = n) 

* Will the boys have 3 — perches on their 

5 ^ - 
birdhouses? (No, the solution to the story 

piroblem is that the boys wiH each^have three 

" . perches and there will be one peg left over.) 

Pirpii^s bbok ^ -page A5I: Go over the directions with 

the children, relad. the stoxy prpblems if necessary, and 

d ir ect the children ; to . complete the page independently * ■ . ' 

Note:' You should be constantly aware of the fact that for many 
story probleiils there are several ways of solving th^ arid that 
one way may be Just as correct as another -way . As long^as the 
child can explain how he reached the conclusion he should, not " ' 
be forced to use a way that may seem more logical to' thd teacheV 
or to another child. '. - ■ - . . ' ' • ^ 

* — -The child should be encoi^aged to relate the equation to the 
problem bui he. may . then show the same relationship between the 
ntmlberfi using a diff eren-^ equation. ; ; , 

V,; Write, the following - equations . on the' board:. .. ' ' ■ 

/ ^^ ■ 27 = 3 x^n * ■ . ; 27:-5-;3 ■= n V 



^Jl|ad this story to the children. 

- - • ' ■ ' 

27 children were playing on the playgroxmd. 

They decided to split into 3 small gproxxps • 

How many children were in each of the groups? 

Ask the 'children to indicate hy raising their hands which . t 
eqiiation fits the problem. It is hoped that the children will 
provide the information that either eq\xation is correct. 
Elicit from the children the explanation for each equation • 

For example/ ^7 > 3 x n You know that 'there are 27 children 
all together and there are 3 grpups. 27 
children is the number of children in each group^ 
3 times. You can use the equation 27 = 3 x n 
, to help solve the problem. 27 3 = n ' There are 

27 children all\*Ofeether and there- are 5 groups. 
If you separate the - 27 . children liito 3. groups . 
' you will know how many children in each groi^p. " 
You can u^e the equation 27 ^ 3 - n to help 
solve the problem. . 

Complete the equations and have the solution to the piroblem 

stated. _ ' ^ '-\ • ' ' 

' , ■ ' . ■ ■ ■■ ■ • ' \ ' ■ ■ ■ \ ' ... ■ • ' ' 

- ^ - . (There were 9. children in each groups) : 

Using th^e . following story problems encourage the children to • ,^ . 
show different equations and explain how they coxild be us^ to ' 
help solve the problem. ^ . , . ' - 

1. Jim* s ^team won the game 2^ to .12> • If each 

touchdown counts 6 points how many touchdowns 

^ . ' ■ . •* . ■ ' ' ^ 

did Jim's team make? 

■ " ' ■ . * ' ' - '. ■ ■ - . -' 

. 2k. '= 6 x n ? . . 2.U -5- 6- = n 

'(Jim's t^am maiie *^ ; touchdown's •) • . " 

'• * ' ' . . . ^ ' *. , " ■ » • " 

2 - Father drove at the same speed for j3 . 'hours and 

traveled I50 miles. How far .did 'he. drive each ' 




.150 » 3 X n . ' 150 + 3 = n . . ! . 

( Father drove 50 miles each hotar.) 

Jane liad 9 pieces of candy for each of 3 girls. 
Hov ma^y pieces of candy vill each, girl get? 

. 9 « 3. ^ n 9 -J- 3 ^ n 

(Each girl got 3 pieces of candy.) 

■ : - ^, ^. ■ ' : ■ \" ■ 

Maiy sav 15 .flowers in Mother's plant "box* 4, 
plants had no flbvers and J* plants each had .the 
same number of flovers^ If there were I5 flowers 
on the 3 pi arits how many flowers were on eaclv 
plant? > : ■ 

_ : 1^ = 3 X n - v' 15^-i.3 ="n / . 

{Each of the ' 3 plants hfiid ' 5' fiowerston it.) 

■ . ■ ■ ...*-. ' ^ 
John had 2b; rocdts In his rock collection. He 

put them in a box in rows- Each of the 5 rows 

had the-same nxmber bf rocks. How many rocks 

w«re li. each.rtw?/ , v;. L_v-: • • _^ ■ ' 

/ 20 = 5 3C n 20 -^ ^ = n ^ ' 

(There were / ^/ rockife in each irow.) ... 

Mother put some, hacon on each of 6 plates. . She * 
put an equal nvmiber of pancakes on each of the 
plati&s. All together she put ^l8 panciakes on r 
the plates* ; How many pancakes- were on each plate? 

.18 = 6 X n 18 -^ 6 - n 

(Each plate had 6 .pancakes on it.) 
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Solving Problems " , 

Write the equation that will help you- solve the problem. ^y*^ 
Write the sentence that tells the solution to the problem. 

L ' The 21 children on the playground decided to play a team game. 
Itlook 6 children for each team. How many teams could they make 
with the 21 children? 

2. Judy and 3 of her friends were playing house in the back yard, Jud/s 
mother brought a plate of cookies for the girls to eat Judy wanted 
each girl to havethe same number of cookies. There were 10 cookies 
on the plate. How many cookies did -each girl get? : 

3. Mrs. White had 23 tulip bulbs to plant She planted the same number 
' of bulbs iD>toch of three rows. How many bulbs did she plant in each 

TOW?. ' ■ - ^ ' ' -- -'-^ ■ - - 

.-■■j2: 3 ■ ■■. ■ " 
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